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# Arsenic (As) is one of the most significant
toxicants dispersed in the global 
environment. Humans can be exposed to 
As through the intake of air, food, and water. 

# Some roles of  biomembrane in As
removal were specified but  their 
mechanisms have been a little found out.

# The present research is aiming to 
determine the As partitioning on 
biomembrane when arsenic interacts with 
membranes.
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1. As Partitioning on Biomembrane and Its Response

2. As Partitioning on Model Biomembrane and Its Response

Fig. 4. Viability of algal cells in presence of arsenic (V) ions and arsenic 
adsorption on cell membrane.
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Fig. 3 Variation of  cell viability as a function of concentration of arsenic (V) and Fe (III)

Toxic Metals Induce Cell death, depending 
on Toxicant Concentration
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1st Step: Slight Decrease of Viability (can be Repaired)
2nd Step: Significant Reduction in Viability (>0.5mM)

# Typical Toxicity of As # Relation with As Partitioning

Fig. 5 RP-HPLC analysis of arsenic substituted POPC. Incubation of 
POPC 5 mM with As 50 μM in 300C in phosphate buffer pH 7.4. 

0 2 4 6 0 0.02 0.04 0.06
0

50

100

P1

P1

P2

P1

P2A
bs

or
ba

nc
e 

 [–
]

Column: C18–STR ODS–M
Flow Rate: 1.0 ml/min

   POPC
   [5mM]

   POPC
   +50μM As
      (12hr)

   POPC
   +50μM As
      (48hr)

Retention Time  [min]

P
er

ce
nt

ag
e 

of
 P

2 
P

ea
k 

(A
s–

S
ub

st
itu

te
d 

P
O

P
C

)  
[%

]

48 hr

12 hr

As Conc.  [mM]

Fig. 6 Model membrane (Liposome) experiment: The release of calcein 
in different incubation time; 5 mM POPC/50 μM As (100/1 molar)

Strong interaction between As and model 
biomembrane results in the substitution of 
phosphate head by arsenic.

Membrane fluidity was Extremely 
Enhanced under Toxic Stress. Membrane 
Structure was Activated by As.
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Conclusion
High affinity of As for phospholipid molecule and liposome 
membrane results in As partitioning on biomembrane.
Bio-membrane can recruit As with high efficiency in three 
phases: (1) binding, (2) partitioning and (3) substitution.
Bio-membrane can be useful for removing toxicants from 
environment.
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