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Abstract

Background and purpose: Acetaminophen that is used as an analgesic and antipyretic drug can
induce severe hepatotoxicity in humans following accidental or intentional overdose. Taurine is one of the
most abundant amino acids in the body that is not incorporated into proteins but is found as a free amino
acid in the body. This study aimed at investigating the changes in plasma concentration of taurine and
liver biomarkers in acute poisoning with acetaminophen.

Materials and methods: We measured the taurine concentrations in plasma in 30 acutely
poisoned patients with acetaminophen attending the poison department in Sina Hospital in admission time
and 12 hours after admission and in 30 healthy individuals (control group) using high performance liquid
chromatography (HPLC). Also, ALT, AST, and PT as biomarkers of liver were measured by Auto-
Analyzer. Data was analyzed using two-tailed unpaired student t-test and ANOVA.

Results: Mean plasma taurine concentrations in the Acetaminophen -poisoned patients in
admission, and 12 hours after admission were 36.91£3.449 mg/l and 27.82+4.020 mg/l, respectively.
Significant differences were seen in the mean plasma taurine concentration between the patients and the
control group (4.62 + 0.451) (P<0.001). There was no significant correlation between plasma taurine
concentrations and plasma ALT, AST, and PT (P>0.05).

Conclusion: Taurine is released by the liver in response to a toxic insult in the first 12 hours and
is increased in plasma and urine, whereas, other liver biomarkers are increased in liver 12 hours following

acetaminophen overdose.

Keywords: Acetaminophen, amino acids, taurine, biomarkers

J Mazandaran Univ Med Sci 2015; 25(122): 307-316 (Persian).

307



os—dils (—S B} yee—L cols i iha_L a

(WoV-1g) 1WQW Jiw  sidwl 1PP o)lad  @)lea § Cumy )9y

sle}S)logy g ()8 ilewll abbw Gl pyed o Bl aslliae
s Huw adgl Gelw IP ja (Jogiwliwl b ala Cungouun ja gusS

"5 ,5 oo
"5l 9 935 Loy deo
" seslbio cuisj
" 390 Sl (ysa)T
" g3kl e

23S

ST A Sl i O e g 0358 o0 e3liiul 5 AS 55,5 LS (65,05 ¢S5 Ol g 4 b galinl 1908 9 diblw
O sl (gladul o 5005155 51 LSS (taurine) oy 55 .S sl | Ldd (GAS T Llg o Oludl 45 Slas U
Coda U il andllan 3503 3 9 5 o3l (glaay 515 b 33T &) geo 40 Jg 0ckid 5,0 59 0 Olazstlys 457 Al oo
el ok plol 5 gialianl sl s gas 53 (6 AST Gl S Hlesn b LU 5o s 5 plewdly b i e

ot o ey s 08 dmrl o 08 sl Lol g goea Sl ¥ 53 () 5 (g lewdly Ll 2y, 9 5o
S-S oM HPLC ahewny o J 87 131 8T 5 (5 2m 5l dm CeladY 55555 5 )3 5055 (Sl Ol Loy
ealizal Ly LSl b 8 51,3t 35 5, JUT 51 L ALT,AST.PT (S (sba S 5lesn (i ot 5 i
Al s 5 4 ;25 ANOVA 5 two-tailed non-paired student t-test O ga 37 3|

SYRINER/FF ME/L 5 galial U p gomne Oyl 53 3555 5 53 G255 (2lemsdl Clile Sl slaaily
03,5 33 s oledy Chle (Sl 5 YWAYEF/ Y omg/L (6 2 3l ol VY oy 5 o lewdly chle o Sl
ALTAST.PT 5 0555 ot it Sl 3505 (/00 )) ()3 me o557 55 /9 Y /FO) mg/L sl
(p>1/00) CAIL 5 5yl gme bl |

Skt a ot 9358 oa 31T e adsl Col 1Y 53 UST Lo 5 o 4y 2S5 55 5 5 srliien]
b oo SRl BNY Sl da (gdST gla STl gu ST Iy 5l e o0l s S

S olese s caial el (b gialial 163uS (sl 819

4o 80

L Lag,lsoverdose as b g 0 sl slal s yams overdose 4SSl (55515 o Frmly P galinl
Emts Olin 31 (g JLT (S5 () ABL (o 0 sinlin] 33 Sy 58 5 aalldl s JSCe ¢ 5 55l
4.3 )ld0 3 52 9 Ol 5l 5o 8 gl b sl T gonn ERIPVISIINW-STS W ACPRES Ql:mlis\): Ll a5 Jl-
E-mail: zmazloumi62@gmail.com Yo SN e Oplo 4 S (OIS DU 1 5 — o9 iy ) igkune wRgo

;,l,_nLﬁ)u‘ol)x;u6(.:)4C,LaK.:;\;Awu,,m.&m:L&,,uc,uc;u?z,;;,“wuﬁ,@u,)uU,f‘)l,:;u.\
Ol s 8 (K pske oKl (63l s oSN (ol o 5 ol sl o3 8 L1 X
o\,_lAd,ugol,.u;u‘;‘:ﬂ,l;a&um&ﬂ.m;ou?z,aw‘éju,,u‘5,&:1“6.,1;.:‘”.@,!&&;:)&63..:!;.\‘
Ql,:l;J‘;_Jggj';_J:JLi{.iﬁr)&e&d\éaéﬁﬁoﬁﬁd\:g?\éo}fub}b‘f

ARZANALSISP R WAFANY Sl g sl sl IFAYNYANR 3L s 5 )6

110QW siawl « |PP s)Laids « @)les 9 Cruyy 2)9s ohsdjle (Al eolc slEibily dlas WoA



rgldin wisj

Olylaws (YY) 59 8 U pslime ¢ 0 . ST JISTT 5
(X0 1 ¢ 315 530 (rF)ESaSl! &5 5 2l 4 Decos
S ST (S5 gansl Sl ek A5l 2l SV s
(V)6 e S L 5 J sl Olgdl d¥#)sl> 5,8 e
Chle ol San 6505 ol ge ol 0 0313 OLES
O Kan Moo kins i 1530 5 O (3L 43 1y s
oS b 53 Olylew 53 OT (5yl)0l 5 S Shle
A Gl (et JLis 4 L 7 5lST 5 J sl sl
AL o 5a BO sl 5 5 50 oo (Y4 YALL
O 3 me DL (M55 0 ) e 5 ol
J=S 05,8 5 slma sl 5l 53 oy 5 el ke
S 55 g e KUY PN o
s blde 5l la (YR wl odd esls GLE S IS
L oss ledy gl Sl (S MV Sl 5
b S5 0N b slalde Jle j b 4 ckias 55
=50 4 08 bl a5l 50ST o8 gl
)l ol e
o S (oat 03551 o2l L L STl s
ST oS S e € 3
23 S Al S el S 4 e e
Lo SHle e o8 igon O 4 e SN0 S 2
L los e gla gl 5l 5 (el 6l S5
S Jlse o e 53 6281 s w by
4SS Ui eals Ol asdllas sl 53 ()5l 5 ,5,LS
Ce san a5l Sl 5 S5 Ol e a0 ) 055 015 ot
Coal Glosle iy 5 155,82 me o gialinl L sl
J5 5 o 53 0T Hldie & 0T (5,5 o511 L Il

il o ot (A LT Slles

b9, 9 dlge
¥eoslaws (Y1) L8 Sladlas ulul s anfllas o1 )5

VIO 51 o 45) (3 a3 L5l g s le
Ol:_w‘)\.«:{Qomw\f(AJJﬁob;j)J))‘C;

MJJM&@EHUQ&){H&@

01500 457 018 O Oty los 1 1S S5 (sl
Ol Ty Sonsams Sl (AU Coe goe Sl Zanrl e
03,5 el 3,50 Yo F YA Jlu Jgb 55 Ok slay
Nl

Sl o5 4 US 53 (b sk 4 8 sl
Wl Lyl 5 Coi 5 5 0 0 b (qaw 2 OS5
5SS b el Ao ,3 40 Ly i
D 35 13 5b oo e 3 1530 55 & 558 Sl e
ot 0 3 ki CYP-450 2E1 Lauw 5 - sialial 3l sy
Jor N b YU Cllad b o S i 5 S 5
Slos slasss 5348 s (NAPQD (e 25 950000
Aol pud plie o 5 4 NAPQL 51 oS 5l
NPME P PEEUCAUS EPR IV S N
Sose a3l 03 L () e 53 9555 o0 (se 1E
230035 oo e 5 48 5558 Al S 1S e
sI3LNAPQI 500 & Q}::U}lf 3)~s overdose
$S gd e G DNA 5 b5, & Jlasl Ul 5
V)3 g o (s ot T Ll 5 A8 o Iy

ol Gladenl o 5ONsl 3 51 S (taurine) oy, 5
ey el )ls g 5 Oletla 53 ST AL e O
N3l 3 52 g ol ladzy J=Ib L 35T &y e
NS s pb a b 51 v 00 5L 5,50 o)y
Sl sla amale 5 G 5 US55 e b o gt
03 e GLa A () g5 (V3 5d e L
lie 6l ader 5100 &S5 58 slaus b
BT N (135 o V)Y ol @ B 5 S5l
558 5 ORI she oS (a5 (TN CIHLS
o5 et 3,13 L Qs i (sladeul L 0As
S5 3 grnbiad Covaman Joslin 53 15 ST il 5 e
ey 4 aS slacawl Oe e (07 Ao)us cbla-
QAR 2alS 558 oo sloml O g pseedlS
AYY mE/L Il 0Ll &5 55 555 (g lowsDly pela
st g 130043k e (70-1V4 mmol/L)

C,.:.AM ‘(V\J')y_};:ﬁb‘l{&;:-‘}w )JS&.} U‘,’.J_ﬁ:

Woq  1RQP siduwl ¢ 1PP s)ladd « @)les § Gy 2)9s

ohijle (il eolc o5l alas



Silegnio Jis,

O ys (Vemg/Veml) oy 5 51 I s T
a0 F by js Jgloes pl b ey Jglis Aoy
G b ole ¥ S 40 Jlosde )3 51,8 il
ST 35 s S Calibee Chale 25 aalsl 3. dsb
Olgie au godd ags () d Vv (YO B4,V mg/L)
LA gas upes s o3linul La OT 31 oS 6,18
SN OAs 2ol 3l ey 3 o 5l 5558 51 o lewdhy
o3 edglae Yml s a5 g o 31 Yo pl slessl Sl
S o L e 5 0 b gl (glaich glaad )
Yor il b sy mle ks 55k SLe VY2 rpm
33 Al &S, FIAME) (PH=10) ¢S 5 5 Al
OPA Y0+ ul ¢Jglze YO+ ul «((NaoH L T Ve vml
g MPA __S ;5100 pl 5 (Yomg/ml) Jslzs s
LBt 45l (SO0 53 aB35 )t Side o e 5 0
LHPLC & sim 0 Yo il Sldie a5 okl 4 (L8 5o 5
(ML Gy 5 Yml/min oL o Ce e

Jols JislasT ol 55 eslanal 540 &S uze 5
Jsdoa y5 0/ VYOM Q\.&_ﬂéojj).l._:ar.i.x_.ukgs
IS5 AFFPVIV) azmem A3 b T 5 s 25 52l
Jsdows PH deal ¢S5 500 IS 51 aslizal bl o
50 Y g o g Jsb b (BT VIY )
Jt)_'e\pgt;j);)\.ul:_.ﬂ\ﬂ;,_g.uV___B:J;Ay'u
e YOV D gl Chale (of excel2007
;;)Hgg)\.ut;_wtu;w,.\_;r_wﬁgﬁcf
35 AT Cws 4 R?=0.9974 5 y=298431x+34649
23kl oylil o o oledy sladdpe olgs
IS5 s G5 oBs & 5 (iluesleT (53lugsin
HPLC i35 o 5 a5 el s 4y (gomite &y 25
S Il I3 sas J g 3 53 0313 513 L 5 ol deloes

y}g,alzw/gjlw d.’[dr‘_j;jj
el S Ve Sl aslial L Lest 512l e o
Lskin s 55 55 Ao p3 ¥ sl 6 IS s

ol (G fm 2 5 A 53 L Ol Loy St o
wliiew 3 055 5 9 S5 Sledbl 0515 1 ey (L
5 53 O aseidml 5 OBl Hlay (S Suls)
Aol o5 G b Sl S Se Ll Y 5555
jco.s,-a_h_)l;.ad\.adjjjsg‘,ﬁ- S sl A 4:3;
b 5 Ly Gl wised 5 ol 5 sl Aol
L3 (0D H5m 53 o) oo 0 (gl aid
pa god HUT (6l (Db (g, ¢S5 IUST
ods Ol el eslizal b oy 5 chdsﬁfojl,u|
33— L HPLC L. 5 (vf) Kamp,Liebold
L b sl o (6,8 0100 .28 8 plonil iy o
HPLC L. g (*o)Rostami-Hodjegan e 31 o3l
5555 9GS Gl 3T i el UV ) 5555 L
oRs a4 (55 45 s ) s Ao U
8 lejT 5 ;s ISTE S HITACHI | 5, YULST 51
W28 ol L Ol sloy (558 Flan 5 (oo
os 3l s oDy el (5 -8 o510 51
O g 5 0d) 5 528" Cst L (CECIL1110)HPLC
LS o7 528" cslw LIGLLTNING 10em*4p C18
sl el (g - S5l (gl s esliz
sl (CECILIT0)HPLC o&iws I 53 gcalinl
Shimpack CLC C18 5um O g 5 0leudl 428
SLa yoi i oslizal &l L (150%4.6mm)
Yo 5 o e STl 31 8 slewdly
U e 50 5 GAS Gl 5T Jlae 5 (gSluesla]
A g, S 5lul b oT

(st o g

sAldrich &5 & Colw (U )5 989) 550
) PA ((dea T Jb-0) OPA (S 5 dewsl ¢ ke
(Dl 05508 o des (63 (coml & 59 2 5318 0
OLJTMERCK oS 8 csln Ko | i sl
Golws)ls &S b S v 6 bl S oslal
Sl o 2 sl (Dlad 054 b ¢ oS
L3 oslizel OLITMERCK 57,4

11qW aiawl « |PP s)laids « @)les o Crumyy 8)9s

ohdiles (i) eole alEils alas Wio



rgldin wisj

UG/ML (6 s 5} Ay Lol 1Y 5 10V /F /AT

(\ a)Lm.ﬁt djb) Sl AP VV/PYEY /A

5 03 Ly (3 galial 5 ) 5 (2l mlaw ) slad Jour

A5l b ol s sann 55 (6 s Sl Colu VY 50555

ela Y 3559 94 Sl s gona 53
VA/EFEY /A VOV/FEO/AY P seelisl
YV/AYEF/ X Y#/4VEY/FFA K3Y]

PMYL e p o5 ol SBLE il
P relial Ly (e gamae 3 Ol Lo 4 a0 Ol
ME/L (6 s S A el VY 5 YH/4VEY/FF]
clu aS (Y oylecis Jgd) Sl 03 95 YV/AYEF/ Y
o) Sl e adedia e 313155 ) 5 g lewhy
Al g T Ol LI adllee

PAMYL e 5 s ol Chle anlon
B selial b s gomes 53 Ol sloy ay anarl o OLe
aS 3o FIPYE/FON J =S 0y S 5 YH/ANEY/FF]
D155ad) (P </ v V) Sy 5 g5 (6l e LS
() oyl

as
4} 'I

35

30 |
25

20

MBSl s e Do

SRR ] == 11 Ay

Q;l}ijjsu_»}\i&:))_?clwwﬁa N osled sloges
J_fdj_:;fa}j_fl_fu\_:u.g;&\_w\Y})})})A.{)A&é}l:ﬂl:_w‘
mg/L slus

@l S Ll jled T E s il

VY 5 Ol law au asl s OLs )5 PT, ALTAST
93 il U e o a3 (5 s Sl i oL
Jadr 55 a8 gy sb0len .Sl 5 5gdne ¥ o ylas Jgut
Sla S Hless glamay Cble i e odal i

03 5y e 3 00k oS5 4l Ve Soke 4 Al
A0S ¥ Tl s Sk Bl 00+ e 4id
HPLCO g 4 55 5lo Sl Jool DS G5, 56 )
ooy Shesliul U Le a5 i clale ¥ s 8 5y
L Ol oS iomin 3 S on ol 3l
glaess, FUN 212 53 31kl (lads yos cale
A e 5 0deT s
Jols lasT ol 55 eslinl 55 40 S e 56
L A¥Y) bmsal ¥ eV er Sliud 3L
YEF (55 o8ms g ge b A osliwl pH =Y/Y
Sl (ots oy S A 0 LT e 5L
S O YOO (Yrrd)er pg/mL slacble
o L 0 g e s 8 g LoDy 53 05 ol
8l S gLl PTG jseas S5 4y,
>J\MLL~|L7>Q3¢MT¢_~:4_3LA¢_EI¢J'|¢§L
Syt 3l (g atsln A 8 s
53 AT Cows 4 R?=0.9949 5 y=225304x+695084
230l ol e a pledl laai sl Sl
LKt s Gy 5 oo 4 5 (ilwesleT (65lu2iee
HPLC 51530 o 5 o 5 ool s 4y oo 5y 25
Syl 15 503 J e 3 55 0315 13 L 5 old dclone
3yl edaT Gy (glaesls el Cowd 40 J ggen ,ldia
s ags Waosls 1l 3 s 505 SPSSIS i3l 5
ANOVA, two-tailed non-paired | eslarul U o

Lud o g 4 > student t-test

Slam ST 5 ph bl 5 o5 lewdly Ll

Shobaz 51 8T 5 (Il J 28751 31 8T 55 guS
i (6 S oI (s g o ppan B sizelil L S
e 33 23 JLa ¥ sl s S0l
AZIFN 5 051y Aoy WYY aS  uil o 05 95,
Cble dculee sy o LS5 015 e 1y sy

RE/ML Gl jlay 4 anarl o Olaj 55 (3 galinl (ol

W 1R sidwl ¢ 1P o)ladd « @)lga § Cunyy 0)9s

ohijle (il eolc o5l alas



)l s €xcel2007 )lj'_é\rj_i Sheslazal b asls! s

PT 5 AST S ALT oo 5 055 prlawr o G0 5

AJ:&AL;_:LAS.X_&V_.UA_JL&A:)j_»ﬂJ_é\J:
y=-0.1493x+29.01 ¢y=-0.2882x+33.312

cld_»t = LQJ"u—:"" .bl_JJ\y=~/~YYVX+\Y/M‘

O_i\).) REDARVES PT }AST‘ALT SIS &LM}L{

cu:duu&ﬂﬁ@%ﬂwbuwb

J}JPT}J_J};CEMWMLS;M

overdose aS” Tl 55515 op 5 gl (B gl

53 by siST 5 Gl s S o 5548 0
Ghas d 3l i (9 jeze JLis 4 &S Sl arw g5 Jl>
L 9D 55 g0 s (GUST Cor o B3l
Ay ol ¥ 0 gl al g5 el (5 S o1
oslawl b 1) (g8 T Sl 0l 5 e overdose
Sheslaul el .('v)s 87 o 5y Rumack s a5
O s Ol aS 5505 5 5,18 Sbe; Rumack s gel
S hlem 53 OT 3 eslizal 5 Asly jabeie 55 salinl
B3 sdoe LS soverdose 5 Se &y s 4
s 3331 L 4 Ot (RNl 5
ot @V (el Sl Sl S el S
V_(Q)}&)Jdﬁrﬁ.wwb‘gu\:ub(\ff}ij\
Ol 5 (a5 0Verdose 5| gy o sipalial 55 ebaw 035
ot 1y (648 T Rumack s gad 31 eslizal b
S Shlew o s FF 34 S (o) baso, S
(P05 S eslanal Hls sa 31 Ol §5_sad «AiS s OVerdose
Prﬂjﬁ‘sqéuﬁj."ql&é))ﬁ‘}‘

=T VT L (AST) Sl el 5 smn T U LT
Oy Saal3l 5 TU 1000 YL (ALT) 51 jausl
Lo o T JUs 36 Y 51 o 4 (PT) (e 51
Olsie as bl Jlo 3 5 odd o303 OLES NS (g AS

Lal PV P V)AL 0 = o (50S7 55,55 S 5Lase

don Sl VY 5 Olielas 4 anr o Olej )3 (gl
I8 dle s s 53 P srlial b s e 3 (6 2y )
5 ALT,AST>1000IU/L 21531 45" Jls 55 %l

et (GAS Ll T o lasOLLPT>18S il 53l

33509 30 53 glesdaw sl Sl pu alian ¥ osled Jouor

P 5alial b s gaen 53 (6 sty ) ey Lol VY

S SLESEM SHLESEM R g chle
el Y 3505 5% sl
Y/ £Y/AQF YY/OVEY/\AN A/ /0Y] ALT(IU/L)
YV/FFLY/OFY AAVARESVAAL ALVZRE=7N 4% AST(IU/L)

VW/APFE /D VO WV FEY VY/AAE/FF PT(S)

ALT 5 AST 5 555 gl o (613 im0 Soslis

S dns el VY 5 Ol & anrl o 0laj )3 PT
> +148) o Mg 5 il oyt 53 S
el sl bale (o Sle Sk ¥ oyl Ll gas o
O ek 5 (S 45 g Cadiben SOl 53 )55
Obes )3 PT 5 AST LALT (slag 5T i oSl
23 oo Ola3) Sl ol 0305 O (8 grnalianl b o sone
Lo S sl s 5 s J S 09,8 8ol s g
S PPN PUPEP A U G U Py
oo pomens Sl oy ad gl ol VY s oy 8 gleadly
GRS e 5 bl oo SRl sl LB b 4
b 3 e IR Sl ple Js bl
9y od—d s LLE) A Slar il Od s 0l

(AsL o Mean + SEM s gai

k]
-‘i‘ L
H . .
L ~B=Taurin{mg/1)
3 —— AT
% AT
) —FTj5)
Lo

5.\.;6[A;)La‘,ﬁl{w){ia)}iclaﬂw&»:\’a;l.s&)lé,&

ECI WY I

11qW siduwl « 1PP s)lad « @)les § Cuy 2)9s

ohdjle Al eolc alEibily alas wp



rgldin wisj

VAL oo 2l 3 o5 Golal 5 (o el 5 0l
S g Cbale a8 s esls LS andlles ol s
o 0L s 5 b (oo 51530 3 suslinl Overdose
=8 5 Jshw a0l a)ls ol B s 5 oS s
whemeM Clle 5558 e T dsl OUs 5
oS I 3 il e il il adyl Cele Y s 0T
Jsbw O oM Sl dmy glad o Sk 5y sl
P 4SOl 5lLsds e 35T Celw FA Gl dms 5
9l o ilsloverdose ldwm adgl Celu VY s
o el FA Gl ity sled sba Sle 4y sl
3525 0T 5 2055 o ol sre BLLI Ll5 oo
2035 gl o 355 o (G AL Bl
Tl oS 5 Al el ST Ce L)Y Sl
Wb il Celw FA 5 am AST S ALT lewdl
SYPlacele )3 5t o, S0 ol L &S
Lo S ks plw L 5 555 plail overdose 51 s FA

.::J,f dus 26

SISl
(rsths ) Bl aslobl CIB s adlles oyl
S zils s o ) i)l (5 gl
S g Ol (S e o eils (g 5lus,ls
Sl ol Ly (ol Ll (i )8 a5
el 4 8 el o 5 (S e o8l
35 S Sl el e o OB i
B By laST e oy 4y S 1 355 1,8
St S sk o5 g5kl 02l Gy o
b e 05,5 5 525 L Ol oy Con yon 2w 5
ol (g5l gls 0uSCisls ol 3 3PSl
il opl (gl 55 & O 5 5 5 (S pske
ls oo 5l cilazsls 1y g, SKen JLS
References

1. Ghandforoush-Sattari M, Mashayekhi S,
Thompson J, Routledge P, Alexander P.

el S Cral ol iyls b S sl g ol S ISCe
P swelwloverdose il Celw VY L5 FA 5,50
Slebw 3 sl e goms S LS (PG o Al 53]
STy 05 o AS e Oleys a4 SLLe ¢SS Ul
HOT s 5l 5358 o A5 AS Lo g o
5 S hE (1P e s T gla e
D3NS g e 1551V b e (3]
(9 35 okl 0303 QLS (VoY) 3 gialinl b s gana
)>|)¢ﬁ))_?cb_.~g')\)_:£d}éowlknj\€|,kf@n
5590 6,5 Hle s L awslie 55 (ST 55 S g, b
55 asdlls oyl 53 . Lleslt 0L PT 5 ALT AST ssle
5 ol U g 53 555 457 A 0315 0L
5 OLSan 5 o5 B Dlalllas L oS 5 5 adly 213
RS AR RS B P oI, 5 Harry
Coed (P inlial b (o e 53 (5 55 (g lowDly Sk
5 b5 adllan LS ls IS ey 8
Y oslaci 3 4ad 3 48T ()il e O, LSKen
Pl 358055 555 plemdly Clale Ll 5 sgde
MO 5 i s Ilie L 4S5 Y- mg/L
4S Brenton gjLee aallas L Jy il Callas
Gl (S Sl 91 .(18)355 sl 0395 A-YY mg/L
ey e 208 e 53 2l sSTB sS4 by e
Sblds aS” (g, b 4 sl oUT lis 35 5B6
oL (P ias e Ll 30l 1y p s Ole oy
Sde Sl VY s 5 Chle O i o 6, KT
il 534S (6 ysb a4 (b ols> s sewas 3 OVerdose
olis overdose I dws adsl Slelu s oy e bl
g Sl SKan al ol e () 0 5leds Jgdr) A 031
oS o pledly sLid A b Il s
ﬁpﬂijj>djl.~)>)¥w\ﬁdl>%.§w
akes (BLObs mle 4 J sk 1 ) 57 4 53 5 3L

Admissions to the Cardiff Poisons Unit

involving paracetamol poisoning (1989-

WL 1R sidwl . PP a)laid « @)led § Cuny )9y

ohijle (il eolc o5l alas



10.

2002). Toxicology Letters 2007; 172(S): S229.

. Sayizadeh H, Jalali N, Taghaddosinezhad F.

Study of adverse reaction to N-acetylcysteine
in acetaminophen overdose. Forensic Toxicology

2004; 33, 35 (Persian).

. Johnston SC, Pelletier LL Jr. Enhanced

hepatotoxicity of acetaminophen in the
alcoholic patient. Two case reports and a
review of the literature. Medicine (Baltimore)

1997; 76(3): 185-191.

. Glazenburg EJ, Jekel-Halsema IM, Scholtens

E, Baars AJ, Mulder GJ. Effects of variation
in the dietary supply of cysteine and
methionine on liver concentration of
glutathione and "active sulfate" (PAPS) and
serum levels of sulfate, cystine, methionine
and taurine: relation to the metabolism of
acetaminophen. J Nutr 1983; 113(7): 1363-

1373.

. Waters E, Wang JH, Redmond HP, Wu QD,

Kay E, Bouchier-Hayes D. Role of taurine in
preventing acetaminophen-induced hepatic
injury in the rat. Am J Physiol Gastrointest
Liver Physiol 2001; 280(6): G1274-1279.

. Boess F, Bopst M, Althaus R, Polsky S,

Cohen SD, Eugster HP. Acetaminophen
hepatotoxicity in tumor necrosis factor/
lymphotoxin-alpha gene knockout mice.

Hepatology 1998; 27(4): 1021-1029.

. Flanagan RJ, Meredith TJ. Use of N-

acetylcysteine in clinical toxicology. Am J

Med 1991; 91(3C): 131S-139S.

. Stapleton PP, Charles RP, Redmond HP,

Bouchier-Hayes DJ. Taurine and human

nutrition. Clin Nutr 1997; 16: 103-108.

. Jacobsen JG, Smith LH. Biochemistry and

physiology of taurine and taurine derivatives.
Physiol Rev 1968; 48(2): 424-511.
Das J, Roy A, Sil PC. Mechanism of the

protective action of taurine in toxin and drug

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

induced organ pathophysiology and diabetic
complications: a review. Food Funct. 2012;
3(12): 1251-1264.

Giehl TJ, Qoronfleh MW, Wilkinson BIJ.
Transport, nutritional and metabolic studies
of taurine in staphylococci. J] Gen Microbiol.
1987; 133(4): 849-856

Atmaca G. Antioxidant effects of sulfur-
containing amino acids. Yonsei Med J 2004
31; 45(5): 776-788.

Satoh H, Sperelakis N. Review of some
actions of taurine on ion channels of cardiac
muscle cells and others. Gen Pharmacol
1998; 30(4): 451-463.

Schaffer SW, Punna S, Duan J, Harada H,
Hamaguchi T, Azuma J. Mechanism underlying
physiological modulation of myocardial
contraction by taurine. Adv Exp Med Biol
1992; 315: 193-198.

Birdsall TC. Therapeutic applications of
taurine. Altern Med Rev 1998; 3(2): 128-136.
Dogru-Abbasoglu S, Kanbagli O, Balkan J,
Cevikbas U, Aykac-Toker G, Uysal M.The
protective  effect of taurine against
thioacetamide hepatotoxicity of rats. Hum
Exp Toxicol 2001; 20(1): 23-27.

Hwang DF, Wang LC. Effect of taurine on
toxicity of cadmium in rats. Toxicology
2001; 167(3): 173-180.

Gtirer H, Ozgilines H, Saygin E, Ercal N.
Antioxidant effect of taurine against lead-
induced oxidative stress. Arch Environ
Contam Toxicol 2001; 41(4): 397-402.

Lee P, Brenton D. Inborn errors of amino
acid and organic acid metabolism. In: Oxford
Textbook of Medicine. Warrell D, Cox T,
Firth J, (eds). Oxford: Oxford University
Press; 2003. p.9.
Ghandforoush-Sattari M, Mashayekhi S.

Evaluation of taurine as a biomarker of liver

110QW siawl « 1PP s)Laids « @)les 9 Cauuyy 2)9s

ohsijle (i) eolc olEiils alas IS



rgldin wisj

21.

22.

23.

24,

25.

26.

27.

28.

29.

damage in paracetamol poisoning Eur J
Pharmacol 2008; 581(1-2): 171-176.

Harry F, Hale A, Buss D, Hutchings A,
Routledge P. Serum taurine levels in healthy
subjects and in paracetamol poisoned patients.
Human and Exprimental Toxicology 1999;
18: 531.
Ghandforoush-sattari M, Mashayekhi S,
Nemati M, Seydi A, Azadi H. Changes in
plasma taurin concentration during a period
of heroin detoxification. Toxicological and
Enviromental Chemistry 2010; 92(8): 1505-
1512.

Fekkes D, Timmerman L, van Gelderen GJ,
Pepplinkhuizen L. Norharman next term in
multiple previous term drug-addicts next
term and healthy controls. European
Neuropsychopharmacol 1996; 6: S4.
Ghandforoush-Sattari M, Mashayekhi SO,
Nemati M, Ayromlou H.Changes in plasma
concentration of taurine in stroke. Neurosci
Lett 2011; 496(3): 172-175.
Waterfield CJ, Turton JA, Scales MD,
Timbrell JA. Investigations into the effects of
various hepatotoxic compounds on urinary
and liver taurine levels in rats. Arch Toxicol
1993; 67(4): 244-254.

Bhatnagar SK, Welty JD, al Yusuf AR.
Significance of blood taurine levels in patients
with first time acute ischaemic cardiac pain.
Int J Cardiol 1990; 27(3): 361-366.

Huxtable RJ. Physiological actions of taurine.
Physiol Rev 1992; 72(1): 101-163.

Carvalho F, Waterfield C, Ferreira M, Bastos
MDL, Timbrell J. Effect of repeated
exposure to salbutamol on urinary and liver
taurine levels in rats. Human and
Experimental Toxicology1994; 13: 291.
Desai TK, Maliakkal J, Kinzie JL, Ehrinpreis

MN, Luk GD, Cejka J. Taurine deficiency

30.

31.

32.

33.

34.

35.

36.

37.

38.

after intensive chemotherapy and/or radiation.
Am J Clin Nutr 1992; 55(3): 708-111.

Shin HK, Linkswiler HM. Tryptophan and
methionine metabolism of adult females as
affected by vitamin B-6 deficiency. J Nutr
1974; 104(10): 1348-1355.

Alford C, Cox H, Wescott R. The effects of
red bull energy drink on human performance
and mood. Amino Acids 2001; 21(2): 139-
150.

Allen JA, Garrett MR. Taurine in Marine
Invertebrates. Advances in Marine Biology
1971; 9: 205-253.

Kendler BS. Taurine: an overview of its role
in preventive medicine. Prev Med 1989;
18(1): 79-100.

Ghandforoush-Sattari MR, Mashayekhi S,
Nemati M, Philipp A. Routledge4. A rapid
determination of taurine in human. Plasma by
LC 2009; 69: 1427-1430.

Rostami-Hodjegan A, Shiran MR, Ayesh R,
Grattan TJ, Burnett I, Darby-Dowman A, et
al. A new rapidly absorbed paracetamol
tablet containing sodium bicarbonate. 1. A
four-way crossover study to compare the
concentration-time profile of paracetamol from
the new paracetamol/sodium bicarbonate
tablet and a conventional paracetamol tablet
in fed and fasted volunteers. Drug Dev Ind
Pharm 2002; 28(5): 523-531.
Ghandforoush-Sattari MR. Mashayekhi S,
Nemati M, Philipp A. Routledge4. A rapid
determination of taurine in human. Plasma by
LC 2009; 69: 1427-1430.
Noshad H, Sadreddini SH, Etemadi 1.
Acetaminophen Self-Poisoning: Suicidal and
Accidental. [JPBS 2010; 4(1): 47-52.
Rumack BH, Matthew H. Acetaminophen
poisoning and toxicity. Pediatrics 1975;

55(6): 871-876.

WO 1RGP sidwl ¢ PP o)ledd « @)lga § Cuny 0)9s

ohijle (i) eolc oEiils alas



39.

40.

41.

Prescott LF, Illingworth RN, Critchley JA,
Stewart MJ, Adam RD, Proudfoot AT.
Intravenous N-acetylcystine: the treatment of
choice for paracetamol poisoning. Br Med J
1979; 2(6198): 1097-1100.

Smilkstein MJ, Knapp GL, Kulig KW, Rumack
BH. Efficacy of oral N-acetylcysteine in the
treatment of acetaminophen overdose. Analysis
of the national multicenter study (1976 to
1985). N Engl J Med. 1988; 319(24): 1557-
1562.

Bond GR, Hite LK. Population-based

incidence and outcome of acetaminophen

42.

43.

44

poisoning by type of ingestion. Acad Emerg
Med 1999; 6(11): 1115-1120.

James LP, Wells E, Beard RH, Farrar HC.
Predictors of outcome after acetaminophen
poisoning in children and adolescents. J
Pediatr 2002; 140(5): 522-526.

Prescott LF. The chief scientist reports
prevention of hepatic necrosis following
paracetamol overdosage. Health Bull (Edinb)
1978; 36(4): 204-212.

Lourengo R, Camilo ME. Taurine: a
conditionally essential amino acid in humans?
An overview in health and disease. Nutr

Hosp 2002; 17(6): 262-270.

11QW siduwl « 1P s)ladd « @)les § Cuy 2)9s

ohdjle (Al eolc slEiils alas Wiy



