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2.2
o NaAsO, 1.0
5.0 10 20 pmol/L T .
2.3 ( MMATI)
1 50, .
100 mg/L. (MMAV) 0.5 mol/L H,S0, 0.3 g
KI Na,50, HCI S0,
20 min 4 C. (
( MMAL) ) MMAL
MMATI.  MMATI Na, CO, MMA II N,
MMA T AC 1) 7
4 C 48 h.
2.4 HPLCACP-MS HPLC-TOF-MS
: -70 C
N, 4 C 0.45 pm o
HPLCACP-MS ( HPLC) ( ICP-MS)
o 1o cl
( Ar) PCIAr? P As
PAs Ge PCl "Se ®Kr PClAr* o
34 S 31 P .
1
Table 1  Instrumental parameters for total As determination and As speciation analysis
A B
Parameters Chromatography A Chromatography B
HPLC Agilent 1100 Series Agilent 1100 Series
Column Hamilton PRP-X100 Shodex Asahipak GS-220 HQ
Flow rate 1.8 mL/min 0.6 mL/min
Injection volumn 20 pL 20 pL
A Mobile phase A H,0 g(? mmol /L. ammonium acetate ( pH 6. 5 at 25
. 50 mmol/L ( NH,) ,CO5( pH =7.4 adjusted
B Mobile phase B by acetic acid) z:ndzZ%g( V/V) MeOH
Time( min) A( %) B( %)
Gradi 0 100 0
radient program 15 0 100
30 100 0
ICP-MS Instrumental Parameters of ICP-MS
RF power 1350 W Peristaltic pump flow rate :739 r/mi7[21 s e s
RF matching 1.6 V Monitored signals 3;1 ;\s Ge 70 Se. TKr
Carrier gas flow rate 1.10 L/min i
ESI-TOF-MS ( ESI-TOF-MS)
0.4 mL/min,
m/z 75 ~500; 4000 V; :3.447 kPa; (N,):11.0 L/min;

330 C; 1100 V; 'm/z 121.0509 922.0098; 19500 +500( 922.0098) .
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Table 2 Mass balance approach for arsenic speciation in hepatocytes by HPLCACPMS( n =3)
a H,0,
Total arsenic after Arsenic speciation before H, O, treatment
Hepatocytes acid digestion As(ll) MMATI DMAV MMAV As(V) UN,
( pg/L) (pg/L) (pg/L) (pg/L) (ung/L) (ug/L) (ng/l)
1 umol/L group 18.1+0.7 1.1+0.6 0.8+0.5 2.2+1.1 1.2+£0.4 5.4+1.8 -
5 umol/L group 48.2x1.3 8.3+2.1 5.2x1.6 1.6 0.6 -18.4+4.3 -
10 pmol /L group 99.8 £2.7 22.5 +4.5 10.4 £3.2 4.2+0.3 -30.5+5.1 -
20 pmol/L group  154.0 +2.1 26.1+6.4 18.2£5.6 3.1+1.3 -49.4 4.2 -
H,0,
Arsenic speciation after H, O, treatment . . .
. = Sum of arsenic species Methylation rate
Hepatocytes MMA V DMA V As(V) (ng/L) (%)
(pe/l) (pe/l) (pe/L)
1 umol/L group 4.1+0.9 17.8 35.4 17.8 35.4
5 pmol /L group 11.3+1.1 47.6 29.9 47.6 29.9
10 pmol /L group 20.8 £3.6 98.2 25.5 98.2 25.5
20 pmol/L group 30.6 £3.1 150.3 23.6 150.3 23.6
a: The precision is expressed as + one standard deviation.
100% 5
3. 5 86%
~108% o 6
0.5~0.8 pug/L o
3 (n=3)

Table 3 Spike recovery and detection limits of arsenic species using HPLCACPMS( n =3)

Recovered spike (pg/L)

Background Added

Arsenic speices (ng/L) (ng/L) As(l) MMA I DMAYV MMAV As(V)
As(Ill) 8.3+2.1 10 17.7 £3.3 - - - -
MMA I 5.2+1.6 5 - 10.6 £3.1 - - -
DMAYV 1.6 £0.6 2 - - 3.4+1.2 - -
MMAV - 5 - - - 4.3+0.6 -
As(V) 18.4 +4.3 20 - - - - 36.8 £6.4
Spike recovery ( %) - - 04 108 90 86 92
Detection limit ( pg/L) - - 0.5 0.8 0.5 0.5 0.5
HPLCACP-MS Chang o Chang
MMA T . UN, MMATI.
Chang
o 5

86% ~108% o
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Characteristics of Arsenic Metabolites in Human Liver Hepatocytes
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Abstract Hyphenated technique of high performance liquid chromatography coupled with inductively coupled
plasma mass spectrometry ( HPLCACP-MS) was applied to the determination of arsenic metabolites in Chang
liver cells after arsenic incubation. Two unknown arsenicals were found one of which was speculated as meth—
ylarsonous acid ( MMATI) and further characterized using standard addition method using synthesized MMA
Il standard. Quantitative analysis results showed that monomethylarsenicals dimethylarsenicals and inorganic
arsenicals in hepatocytes after arsenic incubation were increasing with the increase of initial incubated arsenic
concentration while the methylation rate decreasing with the increase of initial incubated arsenic concentration
which indicated that high concentration of arsenic has the inhibition to the ability of arsenic methylation of
Chang liver cells.

Keywords High performance liquid chromatography-inductively coupled plasma-mass spectrometry; High
performance liquid chromatography-time of flight-mass spectrometry; Chang liver cells; Arsenic metabolites;

Methylarsonous acid
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