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Inflammation
Protein, Lipid, DNA pathology
Cell and tissue damage

CNADPH PQ*
NADP l PQ*
Catalase
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Cytokines

Reactive Lipid peroxidation
Oxygen Mitochor)drial
. dysfunction
Species
Reactive NF-kB
Activation
Neucleus /
DNA >o>¢
Promotor
/ Apoptosis
Cell death

Organ failure
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IR 1 A PEIG & RAF G IR > (HETAH
IBE AR 15 15 66.7% Fl1 63.6% » LRSS 72 570 o
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AR /ORI EHIRALE 12/17 (70.6%; p=
0.01)* o £ —{ERf 5t e B HEIH 9% (randomized
controlled trial) > ifFFEHEFR 71 (I E & —HNA
SETRIIR A » BRI 22 (7R A » HIHERE
A 2817 » JE T 28 AE W #H 73 Al £ 18.2% F157.1%
(p=0.0084)" » & [ I & 47 HT (intension to treat
analysis) H7 » 51 HH45 12/65 (18%) 1715 » ¥ %
FIEANHIBEERIR A 18/56 (32%) 171G P < 5
B W52 LA Hart et al.”* 9 22 s THHEIZE TS 281



[EBURE- ALY SR S 55

&= OREAXIDPSHRARALHR

W PR BHEREN A WRNE

HP-CVVH v.s. HP

Koo JR et al. 2002 80 RCT

Liu P et al. 2011 91 RCT

SN (CP+MP+DEX)

Addo E et al. 1986 72 Uncontrolled

Lin JL et al. 1996 33 RCT

Lin JL et al. 1999 50 RCT

Lin JL et al. 2006 23 RCT

Afzali S et al. 2008 20 RCT

Lin JL et al. 2011 111 RCT

LiLR etal. 2012 164 Cochrane
Review

CP+MP-+Etanercept

Jian XD et al. 2008 136 RCT

Thiol-containing antioxidants

Lugo-Vallin N et al. 2003 35 Uncontrolled

Kim JH et al. 2010 5 Uncontrolled

Vitamin C

Hong SY et al. 2002 10 Uncontrolled

Vitamin E

Yasaka T et al. 1986 9 Uncontrolled

Vitamin C+Vitamin E

Eizadi-Mood N et al. 2011 186 Cohort

EIRHIE T2 66.7% » HHIRAH 63.6% » HEREE 725 o
HEBHIL1C2861.9% » HiFHH 59.2% » MERHE A2 5 o

FETCAR 28% o 18 IR A ML HH IR 8 53 2-76 mg/L » HH61if
7 ©

FEHHTL T2 25% » HHIEH 70.6% ©

HEBR 710 — AN E P BT B IEE T E 5
FELCZR 15 68% » BHIRANES 82% © WA & S0MRA » &
BafHSE 2R 18.2% » $HRAH 57.1% > p=0.0084 ©

5 ATV IR 187 2 SR R i iR R ST 48 31.3% > Rz
(R 5 S TR A A 85.7% » p=0.0272

EERHHIC4833.3% » #HIRAH 81.8% » p<0.05 °

78 AR 8 20 S B R R L 2R 66% » RIR<E
AT 2 G R B A S 92% » p=0.003 ©

G % I gkl v TT LU BB 10 28 28% (RR= 0.72 » 95% Cl=
0.59-0.89) °

EESHIC T 2521.7% » $1IEHH 88.1% ©

{diFH S-carboxymethylcysteine {EIEIE 1285 22.86% ©
5% 2 B4 A 745 Glutathion YR F#EHERY ©

10 (i FPERR AT
T17%RAIET » FESZHICTER

BRI T A8 55.2% » SHHRAH 319% » MERHZE 25 o

HP : [IEEEYE s CVVH @ SEUEPEERIR S ERIR SIS T 5 CP @ IBRENGENE - MP : FIEEES7BH : DEX : HIZEKHA 1 RCT : BE

PRETIRRSE -

12 50-90% [T A 23 fi7 9 £ > LL2 = 1 H RS B
FC* o WIARHR I A BB EE 2 M R IR VE IR > &
Bk E - R R s B H — e ST
B33 R R HERBE R AT 15 ZE L2 K »
KA T H 202 5 FE KA E E PaO2 KR
80 Z KoK FE ¢ (HAT R A PaO2/ N2 60 2 K 7K
FERIR RS T 8 H — v FG 7 B3 3 KA

T 15 Z IR BRI G 1 RIWIG 5 » WFSEHsE
A5 5/16(31.3%) » HEEZ (E I & % I HIHE
FRIEAHES 6/7(85.7%; p= 0.0272)" o {HIA iR AEL
K s BEIEAERE J1ETHE (power calculation)'® ©
S VU T 52 02 o Al 2 78 12 7l =X 2 I ol
ERIERS W 1117 RV E M b & R B
O~ HREPENEE > BRHILTE66%)
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R 2 (A 7R 1 o 0% 000 751 % 1 H 75 92% (p=
0.003)" o 2 %3 B Cox 318 i 43 M7 5% B 75 78 1k Ak 1y
N RIE NG > AT R AR 2% A (R JE T 25 (all-
cause mortality) f&F# Et. (HR= 0.50, 95% CI= 0.31-
0.80; p= 0.004) sy /D [K] &% 2 Aifi Akt (L sE T 8
bbb (HR= 0.10, 95% CI= 0.04-0.25; p< 0.001)* °
A BB AR B 200 B
NI 15 10 A Y JE 28 12 33.3% 11 6 I AH 75
81.8%" o H— R PEIRIEHATFE - P2 85
H 164 (R EIE PRI A o IR BERR M
0 2 ) 0 9% B — M A Y 0 ] PR 28%
JET-ZS (RR= 0.72, 95% CI= 0.59-0.89)" » {H =1
e A% S B ATE FE 85 o/ BRI 5 4 > H i —
{ERERE IR ZE ) S HBAR » A LIGE & (s am
RELTERE (£=) »

h ~ BRRERE

Etanercept s& I 5 K TR2GA S NG 55
FEBEE - G A HEEEEI N AR
Bl \ R ERE H G1(1gGl) Z Fe BB AG &
fi%* o Etanercept 7] LL S — 0 AT {5 43 1 ) A #4152
LR F-fti & > £ B EA R ISR IR s
T o SE A E— DI NF-«B L > S5 5 K
B RE SIE » BRIK b m AR e 1 BRI ER 2 1
g8% o R AR (0 R B R ~ FH AR ST
BHF Etanercept FA 16 8 AT 48 I EL A7 M Ho 22908 R
TAEA(£ =) (HEESE— B KA AHSITSE o

A=Kl

ERA R A i A S~ A
fge R o Pt DART Rk 21 15 5 P A LR R 2K
GV AEEEY) - A TREFRNEEYE 514
R 7RISR S A A SR A (AR AR O
ETERRRE) ~ #EFF RS Z I H IR E &
LUt BhiG & i e ~ BB R E HEY)
[ afEfthan C ~ #Efhan E ~ BHEHIK ~ R
Y 5% b % (Superoxide dismutase, SOD)] %™ = {H
ARIEIE AR E R » AT ARHRE > A
SRR B A BRSO JE S R 5 0
(—) ERFESMEE (thiol) WIEIEY)

I AL R EBIECH L - ZBRPEE

s % 4 J& it 25 1 (Metallothionein) » 7] LLFE fit &
1820 — AR PSR AL 5 F 0 o BIDEH
ILRAVIREAN R EENIEE D ERE &AMt
Yy s E AR A S T A L) B R -
BRE D KR AT 2 B AR A 1 > 5
1HAEIR R 24/ NIF R RO MTAH A P L & 1-2% FOERIDE
HRL™ o BB H 2T ~ 8 ~ 86 - KBRS
Bt EaREHE » RalERIMSEREESH =7
Z— e P IEREI (cysteine) » 7] LUFHBR & EALY
KAL) (BERIK ARSI SCERE Y o 2R
e Z e AP DR ER Y (45 - R & RN
BRI R E A BR o (5 NSRS R E
B o IR e e v DARE AR AL A Fh R R T 1
ALY ~ MM s ™ - (£ B E SR
B LR W2 AT LU NS IR > Sl
2 BBUIE T (LD, o) H & 22 T 100 2 5 42 /= 2
RAT2002 5w o« ZER Pt RN S TR H
RAE ELRT A Fp 2 2 BV 25— R0 il v 3 2 A I Y
IR o BENTE B2 B RGERE -
EAEEEEALPIRIERR ~ £ & & e H IR iR
B~ BRREE 2~ MRS LR AR 1201 o

HEFHEEG TR ABNCHIGE > #
B 8% FE A TR A NS SR A
£ o BRI ELPBEZIE (S-carboxymethylcysteine)
& AP e e e B e B RRR i Ba ) > A 92 0 (E
3L EHLN AR > LU H 1500 2 5T Y &
B 230 LR 22.86% (£ =) ° 7°A
2 BRI B 5 6 ] Z B Dt 2 R AR R R (H
w&—&z:g%,‘% °
(Z) M| LRV

1. #fEfan C

KV P B HE fth fiy C SR BT M (Ascorbic
acid) > A[4EHEE DI E HEL ~ BEUERRES
LY SR > thaT DU ERMEH IR ~ At
E ~ BHARERI RV ER ™ o & BUIGE AR A5
THUE MR AT LU AR RN 5 [ e IS R E b
PIRIRE R o {HIZ B RN Hh &% B b i et fth
fr C R B MR T EALE S - fEE (A1 F
5 S 5 &%) (Deferoxamine) HI| T DLBIE 45,
LB » R DAt C (e EiH
T R IS < JB 7E F A LR OB B3R « B EA
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PR EE 10 A m I RIBERHE A » IRIK
a5 BRI A > (E8HE 5 K3 F i = 1Y
fEfthan C Je HAh 2 A LEEYIR iR R S 12 AT
A& o B (Tl 2 5% I 2IRE At fth iy C Bl i
@ FrEALSER N o 5B —{E RG]
PSR ELEE T RIAEIR A » B2 B 157 (R
N > 55— #H 29 (5 Bl H0 A6 fth iy C FITAE fth di BYA
o R EHE RN IE T ZERE31% K
55.2% > MR AW O(FK=) -

2. #fEfth i E(Alpha-tocopherol)

e ARSI TELY) - BERREE
FAAE (i B o] LU BOIE T H DS TR ~ 1808
ALY 2 B AN S ARG » thr] LUIIE] NF-«B
WS AL o K8 fG T & HE{th @ B 0 RIS Kz
(Liposomes) | B i A1J i 75 3 Es{ A fif ek L sk 19 »
A LARRR AR T 0 81 b s e i M A5 5 112 o
NHEFZE B0 T #Eftha B e RN Fh & 09 9H
B BWTARETTI%'” » B— @ se G 7
HE At A C FIHE (D EYR R A SE T 2R (55.2%) W%
A B B 157 AP IETC 28 (33%) SR AR 1™ (5%
=) o GEZZEMEME ERIBE T LA 5
AR > T A SEE A P 58 S B S L AR FH
ERIA 57 F 2GR - 122 A HET 5T
AR E N] LAE 1R A7 15 IRE ] 550 2t sk A A
H"JT’E]‘% 14,50,100,103 °
(=) BERVFESEYD (Iron chelators)

52 B WA T E AR T TR S AL AR R A
< BEANEHERT DEREEE(L > NE
ECRL A f 75 4 10100 o SR FE A W TE AT R
B ~ IEH ¥ BB Bz 0 B > FEERE
AT LLJRCES RN & 10410 (H R SR N AF
G - BIEERRGER SRR — R EAF L
JT 1002 7 1Y) Deferoxamine 5 Z P Bt @& 0 E
B (B A5 ARSI -

(P9 oM ELES (Sulfite) SRR CIAELES (Thiosulfate)

ia— W EALRIEY) & & E B
Yy > w B SE NG ~ SRR~ PUEACE -
o TR R e 77 RS ) 1% o R R A S i S L
It H AL » AT ALY ~ S8k
VI LLRGEEALY) B 55 5 LU Db e
FICREPER » HFAEE R GIERS - (T E—

SR AREE B O o
() MEILHIIAER (Liposomal antioxidants)

By T EEMEH L ~ #Efthan E ~ ALY
WAL A S BECE B R 5 ] DUFEE MY
HHEH - A AN 7 — MRS E W/ L
EEHEEREEMRE  EKENEI LY B
Horr s Sb g Rl NG R RS RS 25 5 RO At AR
A AR ERE R PLA LR H 1M o TR
#Efthan B GAE K6 R HY 2 BT DARAR B2 f A1
Al 2P 1 o B I 5T 5 IR SR A TR A
i E IR AL > W1 LLEE 1 Al s Ak B SR 4 1Y
PREBGLR " o B EE B HKEE
S s A fthan BEAH R TIAE K > DL 0 fR
FEVER > (HEETARSITIRERZ ™ -
(7)) BRI AL EESNE EREEY) (mimetics)

HEALY Al Z B EA LY B LB R 2 > 8
F % 3 FE AT AR E Fh R 8 — F — S LB
fifg ~ R7RRHE FR Y S — S ALY I L B B A o
WS LY B LB o S LY B LB AT
R AEGER E AL B kD e H BRI 8 #E LATRRE B2
L M) AR T it fi 25 1> o RIBE SRR B &
-5 B B e L 42 A L PR ) 5 R R E A A AR Y
ey o A LOE SRS e (K )+ 2] B R E
e —EE LY L EE#EREY) (Metalloporphyrin
SOD mimetics) 80 & H SOD HIfAEKL - Fidh 2
75 3t A i i % B2 AR A DO g 15 % - (2
SRS REE 1 -
() 7KizELES

K5 I B % E A AL o e ] LU
Hl B E S e AR ALY B B BB B A
OV B ~ b 0 E s A AL~ TR AL EE R
(Cyclooxygenase) 3 FI T LI BOR ~ FE{K 228
BB 2 Y > thoa] #E H 40 e AR S AT IR
+ LA NF-B F3EAL 1 o %6 F Wister A S5l B2
FOMBYEILRIRE » #HEFH 100% 96T » & B
fia T B —FIRE BT 200 2 5 /KA IR EE R 1A
WL o B E BRI E KA I B ] B 1 ELRL
N3 R AT, ~ M ~ AR5 1 o SRR
A] gE AT 61 fiE 8 (L % 58 (Myeloperoxidase)
Fn IS AL ~ B EORL R A8 155 55 FOBA 1k A A oA
FAHR M o Bl R KGR EDE ] LU &



58 K= #EE HETY

BRI oy I E 5L 1 o H R EZ 58 F K45
FEE AR BRI 9T -
(/\) $RZERZR (Melatonin)

R ARMETEREE H HEFSE LY -
B REE A L s H MOREEZ > LUK
D RTERIFBEIE - H B A gShF 7S > o

T~ INEHREE (Radiotherapy)

il Bk AT R R AR TR - B
D s - (B 72 S e ah W Al R E Ath rrg s PR BF
FeIEAEE A o

NN\~ flgRiE

it i F% i e B R ZE BIAR D o A — 795 A A
308 SEEL A %) i B R L T YR R - 1R AE R AR
& IR BRI 1) s s i e 1A ) B PR ALY 9358 (progres-
sive toxic myopathy) [Tl 5= F{KFEFEIR 28 » Hi% I
FARTG 21 o 1997 A 7 il 15 17 B AR AAEH
744 KA EATIlER M Fi > BRI AT RE
Bt Z IR O E A A B e il R '

1~ BEfR)AE

G RANRFLEYIA : —F LR~ fl
Vs > ~ 188 3 (Phycocyanin)'®' ~ Colchi-
cine'” ~ Allopurinol'® ~ Bleomycin'** ~ Fluoro-
uracil” ~ Propranolol'*® ~ Rapamycin'’ ~ H7 4 $2
KR M A2 T R 0 5 FRIBCANHE GE o BLABAfE
b %E75] Potassium aminobenzoate e[ AR ELL > o
AN IR — L A G2 WA B 51 6 FH 2 IV o
Bty > R RS B A B NEHE - TP MR TR
Pk (Agarose-polyacrolein microsphere beads) H 2
fiti & RN DUZVE BRI E I 8B —FA &
FEW BT E £ (zeolite) 1 ' > (HAR A BRIR i
o FH 2RV B inf ik 2 7 N R TR Bt 2 ~ e
FE G (Immunotherapy)'> K A R LAl (Plas-
mapheresis)'** PP R R IR HE— D EEE -

+=a
m il

AR ERL A A > BIHEE R 7RG
o WAL ~ R HIERE LU AT
HAE SR SEYIRE ST 0 SETRK

2 &4 R M BRE

HithREErhF R TS - ERIBRRERER
H 1978 FF- & il BRI > (i ps e A5 FH 38 S A B
# I EE EIR o B BRAE 1983 FEAEEEH 5 2007 LA
% BRER ~ HRELEER ~ v Bt (G 3 B e A A
1EERMEF o fP B TE 2012 5 EE 15 1 A% ok #7 36
[ il S AL R AR FERTF AT » 2016 - 1% 25 11 i
FALERI SR BRI o SR LR A E TR
BEH o DRI EER » BURESETESR L th
BREMBEEER - (HERAR RERT - &
FAhEAEIE D R o BRI AR ~ BRE ROTE
B BUMAHBREERT > AR ATE S AR S e E T
RS IR » TR ~ 300 ~ FRE IR E K
EABGHIETEMRIER - DIORGE 2 BB RR G a0
A FRE R SR AR H
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Paraquat is the trade name for 1,1’-dimethyl-4,4’-bipyridinium dichloride, a bipyridyl herbicide. It is a rapid-
acting herbicide widely used by farmers. While it was rapidly absorbed by gastrointestinal tract, the major target
organs were the lung and kidney. In the lung, paraquat reacts to generate high levels of toxic oxygen species
resulting in severe lung injury, mostly irreversible, which leads to respiratory distress and death. The kidney is key
excretory organ. During 12-24 hours, the paraquat is highly concentrated and acute tubular necrosis can develop
within 24 hours. The slower detoxication process can lead to further toxicity after renal failure. The symptoms of
intoxication include local inflammation and ulcers in oral cavity, pharynx, eyes, damaged skin and gastrointestinal
tract. The systemic effects include severe damages to multiple systems: the lung, kidney, liver, endocrine system,
cardiovascular system and neurological system. The high mortality of paraquat intoxication results from its specific
toxicity, no antidote, no known chelators and lack of effective therapies to reverse fulminant toxic destructions. Our
purpose is to discuss about the toxicokinetics, clinical features, prognosis and review the latest medical progress in
the treatment of paraquat intoxication.



