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General Methods for Dynamic Light Scattering  
A Malvern Zetasizer Nano ZS instrument (Southborough, MA) with back scattering detector (173°) was 

used for measuring the hydrodynamic size (diameter) in batch mode at in a quartz microcuvette. 

Hydrodynamic size is reported as the intensity-weighted average over all size populations (Zavg).  Intpeak is 

the most prominent peak in the intensity distribution and % Int is the percentage of the intensity spectra 

occupied by the primary peak.  The size is also measured as the volume-weighted average over a 

particular range of size populations corresponding to the most prominent peak in the % volume 

distribution (VolPeak). % Vol is the percentage of the volume spectra occupied by the primary peak. For 

batch-to-batch consistency purposes, Zavg should be used (ISO standard). PDI is polydispersity index. 

Results are the average of at least 12 measurements. In the table, standard deviations are given in 

parentheses. 

Dispensing 

Media 

Dilution 

Factor 
Zavg, nm PDI IntPeak, nm %-Int VolPeak, nm % Vol 

Water 10x 94.1 (0.4) 0.094 (0.020) 102.8 (1.3) 100 (0) 84.1 (1.2) 100 (0) 

Water 100x 93.1 (0.6) 0.074 (0.012) 100.4 (0.8) 100 (0) 85.4 (1.1) 100 (0) 

10 mM NaCl 10x 94.7 (0.8) 0.094 (0.015) 104.1 (1.4) 100 (0) 85.4 (1.3) 100 (0) 

10 mM NaCl 100x 93.2 (0.4) 0.092 (0.010) 101.5 (0.6) 100 (0) 84.8 (0.9) 100 (0) 

PBS 10x 93.5 (0.4) 0.100 (0.018) 102.9 (2.0) 100 (0) 83.7 (1.2) 100 (0) 

PBS 100x 92.5 (0.5) 0.080 (0.013 100.2 (1.3) 100 (0) 84.7 (0.9) 100 (0) 

Table S1: Size Dependence on Dispersing Media and Concentration. No significant size dependence on 

dispersing media was observed for water, 10 mM NaCl or PBS, or at 10x and 100x dillutions.    

 
Figure S1. Intensity and volume size distributions determined by DLS for dispersing media and 
concentration. 



Temp, °°C ZAvg, nm PDI IntPeak, nm % Int VolPeak, nm % Vol 

20 93.8 (0.3) 0.091 (0.010) 103.0 (0.9) 100 (0) 84.8 (1.1) 100 (0) 

25 94.2 (0.5) 0.091 (0.011) 103.0 (1.1) 100 (0) 85.6 (1.0) 100 (0) 

30 94.5 (0.4) 0.093 (0.011) 103.5 (0.8) 100 (0) 85.7 (0.8) 100 (0) 

35 94.2 (0.4) 0.091 (0.011) 102.9 (1.1) 100 (0) 85.9 (0.6) 100 (0) 

40 94.2 (0.4) 0.085 (0.012) 102.5 (0.8) 100 (0) 86.1 (0.9) 100 (0) 

45 94.1 (0.4) 0.078 (0.013) 102.7 (0.7) 100 (0) 86.4 (1.1) 100 (0) 

50 94.1 (0.5) 0.078 (0.013) 101.9 (1.0) 100 (0) 86.4 (0.8) 100 (0) 

55 94.4 (0.3) 0.085 (0.006) 103.0 (0.7) 100 (0) 85.9 (0.6) 100 (0) 

60 94.9 (0.3) 0.083 (0.010) 103.4 (1.1) 100 (0) 86.6 (1.0) 100 (0) 

Table S2: Thermal Stability of NB(Ni,As). The thermal stability of NCL148-1 was measured by batch-

mode DLS over a temperature range of 20 – 60° C with 5° increments. Samples were diluted 100-fold in 

PBS and allowed to equilibrate at each temperature for 10 min prior to measurement.  No change in 

hydrodynamic size was observed between 20 and 60° C. 

 
Figure S2. Intensity and volume size distributions determined by DLS for thermal stability.  



pH ZAvg, nm PDI IntPeak, nm % Int VolPeak, nm % Vol 

2.3 93.8 (0.4) 0.078 (0.015) 101.4 (1.0) 100 (0) 86.1 (1.2) 100 (0) 

3.4 93.4 (0.5) 0.088 (0.011) 101.9 (0.9) 100 (0) 85.1 (0.8) 100 (0) 

4.3 93.8 (0.5) 0.086 (0.014) 102.1 (0.9) 100 (0) 85.2 (0.9) 100 (0) 

5.5 93.6 (0.5) 0.092 (0.015) 102.4 (1.6) 100 (0) 84.6 (1.3) 100 (0) 

6.6 93.9 (0.7) 0.085 (0.017) 102.1 (1.3) 100 (0) 85.5 (1.4) 100 (0) 

7.3 93.8 (0.4) 0.093 (0.011) 102.9 (1.2) 100 (0) 85.1 (0.9) 100 (0) 

7.5 94.1 (0.4) 0.089 (0.015) 102.1 (1.0) 100 (0) 86.1 (1.2) 100 (0) 

8.3 93.7 (0.7) 0.084 (0.014) 102.4 (1.4) 100 (0) 84.9 (1.2) 100 (0) 

9.5 94.0 (0.5) 0.086 (0.015) 102.3 (0.5) 100 (0) 85.7 (1.0) 100 (0) 

10.1 93.5 (0.6) 0.104 (0.011) 103.2 (1.1) 100 (0) 83.8 (0.7) 100 (0) 

11.3 94.9 (0.5) 0.087 (0.011) 103.7 (1.1) 100 (0) 86.3 (1.1) 100 (0) 

Table S3: Size-dependence of pH on NB(Ni,As). The pH stability of NB(Ni,As) in water was measured 

by batch-mode DLS, over a pH range of 2.3 to 11.3. Two samples were prepared; one for low pH 

evaluation (titrated with Standardized 0.1 M HCl) from the initial stock solution and the other for high pH 

evaluation (titrated with Standardized 0.1 M NaOH). Samples were prepared by diluting the stock 

solution in water 100-fold. No significant change in hydrodynamic radius was observed between pH 2.3 

and 11.3.  

 
Figure S3. Intensity and volume size distributions for pH determined by DLS. 



Time 

Elapsed (d) 
ZAvg, nm PdI IntPeak, nm %Int VolPeak, nm %Vol 

15 92.5 (0.5) 0.080 (0.013) 100.2 (1.3) 100 (0) 84.7 (0.9) 100 (0) 

78 94.9 (0.7) 0.133 (0.016) 104.2 (1.7) 100 (0) 84.6 (1.2) 100 (0) 

190 93.8 (0.6) 0.080 (0.014) 101.8 (1.4) 100 (0) 85.8 (1.3) 100 (0) 

Table S4: Long-term stability of NB(Ni,As).  The hydrodynamic radius of NB(Ni,As) was periodically 

measured by DLS.  The stock solution of NB(Ni,As) was diluted 100-fold in PBS.  No change in size was 

observed over a 6-month study period.   

 
Figure S4. Intensity and volume size distribution histograms as determined by DLS over 190 days.  The 
size distribution does not increase over time. 



Method for the Estimation of Drug Release 

To estimate the amount of free As2O3 in NB(Ni,As) the following protocol was utilized (4).  At the time 

of preparation and 13 months after preparation, aliquots of stock NB(Ni,As) were applied to a Sephadex 

G-50 column to remove arsenic and metal species which had leaked from liposomes. The fractions 

containing lipid were analyzed by ICP-AES to determine the As/Lipid molar ratios (ri).  The drug release 

percentage (%) was calculated as [(ro-ri)/ro] x 100%, where ro is the initial As/Lipid molar ratio. The 

results are compared in Table S7. 

Date Free As (%)
8/21/08 8.5 
9/24/09 11.5 
Table S5: Free Arsenic in NB(Ni,As) 

 
Figure S6. Viability of MDA-MB-231 cells treated with NB(NaCl), As2O3 (0.1, 1.0, 10 μM) or 

NB(Ni,As) (0.1, 1.0, 10 μM) measured by MTS assay.  Cells in the migration experiment were incubated 

for 24 h and for 48 h for the invasion assay.  Results are the average of at least 2 independent 

experiments. 



Sample Preparation for ICP-MS Plasma Samples  

A protocol for the digestion of rat plasma for measurement of As and Ni by ICP-MS was developed and 

validated from a NIST protocol for the digestion and measurement of gold in rat blood (1).  

 

General Sample Digestion 

Plasma samples (0.050 mL) were weighed in low-density polyethylene (LDPE) vials (8 mL), and 5 mL of 

70% HNO3 was added to the vial and the amounts of plasma and HNO3 were determined by difference.  

The plasma and HNO3 solution was quantitatively transferred to a 55 mL PFA microwave vial. The 

sample digests were evenly spaced in a 64 tube, 55 mL PFA closed cell reaction carousel (CEM Mars 

Microwave Digestion Oven, Mathews, NC, USA).  The Microwave digestion program is summarized in 

Table S5. After the completion of the microwave program, the sample tubes were opened and the entire 

content was quantitatively transferred to a 30 mL LDPE vial and weighed.  To each of the vials, 25 mL of 

Milli-Q water was added bringing the total volume of solution to 30 mL. The samples were weighed and 

the total dilution was determined by weight.  

 

Step Power (W) Power Setting 
(%) 

Ramp Time  
(min) 

T (°C) Hold Time 
(min 

1 1200 100 10:00 150 10:00 
2 0 0 0 0 25:00 
Table S6: Microwave Digestion Program. (1) 
 
 
 
Preparation of ICP-MS Calibration Standards 

Matrix matched calibration standards were prepared using digest of control plasma (general digestion 

procedure). Dual element As/Ni calibration standards were prepared from NIST SRMs 3103a (9.933 

mg/g ± 0.066 mg/g As) and 3136 (9.738 mg/g ± 0.022 mg/g Ni), Table S6. The standards were then 

diluted to 30 mL by decanting 30 mL of the diluted control plasma digest into each of the vial.  

 
Analysis of Samples by ICP-MS 

An Agilent ICP-MS 7500CX equipped with micro-mist nebulizer, standard sample introduction system, 

and integrated auto-sampler was used to analyze samples. All samples were run using He mode in 

Agilent’s proprietary ORS (Octopole Reaction System). Tuning of the instrument was performed daily 

prior to sample testing. Tuning was done using a solution obtained from Agilent and containing 1 ng/g of 

Li, Co, Y, Tl, Mg, and Ce.  

 

 



Standard Ni (ng/g) As (ng/g) 
1 0 0 
2 33 5 
3 66 10 
4 100 25 
5 200 50 
6 300 75 
7 400 100 
8 500 125 
9 600 150 

10 700 175 
11 800 200 

Table S7: Concentrations of ICP-MS Calibration Standards. 
 

Prior to any sample analysis, the system was cleaned out by running five blanks to ensure that the 

background at m/z 75 was as low as possible (~ 7.5 counts for arsenic when a collision cell is used). The 

background signal for nickel was also monitored to ensure that a minimum was reached before testing 

proceeded. The background counts for nickel were higher than those from arsenic due to polyatomic 

interference around the m/z of 60. The blanks were run with an acid concentration approximately equal to 

that in the samples (1.5% HNO3: 4% HCl). Three sets of five acid blanks and five quantitative blanks 

were run; the first set of each and prior to the first calibration curve, the second set in the middle of the 

run, and the third set prior to the second calibration curve. The calibration standards were run from lowest 

to highest immediately following the quantitative blanks at the beginning and end of the run. The second 

calibration curve was run at the end of the sampling run to correct for any instrumental drift during the 

long sample run. The average of the first and second calibration curves was used to determine the arsenic 

and nickel content in the plasma samples.  After the calibration standards, 5 blanks were run.  Each 

sample was run in triplicate with two blanks runs in between each set of three samples. A Y internal 

standard was used to normalize the data with respect to the conditions of the plasma, the As/Ni (analytes) 

counts were divided by the Y (internal standard) counts.  The concentration of arsenic and nickel in each 

of the digests was determined from the calibration curve generated by the calibration standards. The 

concentration of arsenic and nickel in the initial plasma sample was then calculated by multiplying 

concentration determined in the digests by the dilution factors determined by mass.  

 
 
Limit of Detection: 
The limit of detection (LOD) was determined using the method outlined by IUPAC utilizing a LOD = 3σ 

(2, 3). More specifically, IUPAC lists the definition of the limit of detection as: 

kSB 
cL= 

m 



In the equation, cL is the lowest detectable concentration, sB is the standard deviation of the quantitative 

blanks, m is the slope of the calibration curve, and k is the numerical value chosen for the corresponding 

confidence interval. For determining the limit of detection for each sample, the value of k = 3 was used. 

The LOD ranged from 0.010-0.147 ng/g for As and 0.031-0.113 ng/g for Ni. The limit of quantitation 

(LOQ) was also determined using the formula above with k = 10. The LOQ for ranged between 0.034-

0.491 ng/g for arsenic and between 0.103-0.376 for nickel, Three quantitative blanks were prepared by 

digesting 0.050 mL of plasma in 5 mL of HNO3. The digests were transferred to microwave tubes and 

sealed. The tubes were placed in the carousel and microwaved alongside the other samples.  The contents 

of the tubes containing the quantitative blank were transferred into six 30 mL LDPE sample vials. The 

contents of the vial were then diluted to 30 mL using Milli-Q water. 

 

Validation of Digestion and Measurement of As and Ni in Rat Plasma 

A series of controls were prepared by pre-mixing NIST SRM 3103a and 3136 with control samples of 

plasma. The plasma samples were then digested and diluted alongside the other plasma samples, as 

described in the general sample digestion protocol. The concentration of the control samples was 

determined using the calibration curve and dilution factors to determine the concentration for the NIST 

SRM. The concentration determined by ICP-MS was then compared with that reported by NIST to 

validate the accuracy of our results. For the arsenic controls, all the concentrations in the three controls all 

are within error of the value reported by NIST for SRM 3103a (9.933 mg/g ± 0.055 mg/g). For the nickel 

controls, the lowest value does not agree with the value reported by NIST for SRM 3136 (concentration 

of 9.738 mg/g ± 0.022 mg/g).  However, the nickel concentration for that sample was below the lowest 

point of the calibration curve, where an error in measurement should be expected. For the two 

concentrations that fit within the calibration curve, the concentrations of nickel are in agreement with the 

values reported by NIST.  

 

Histological Analysis of Tissues 

Haematoxylin and Eosin staining of treatment and control groups were evaluated at up to 1000X 

magnification for inflammation, fibrosis, apoptosis and necrosis (n = 3 organs per treatment group). The 

slides were evaluated in a blinded fashion by the Northwestern University Pathology Core Facility. 

Representative images are included. 



 
Figure S7. Representative fields of H&E stained tissues (skin, heart kidney, lung, liver) of mice treated 
with PBS (200X Magnification). 
 
•Kidney: Normal renal cortex and medulla architecture is present. Renal corpuscles appear normal with no 
focal/diffuse leukocyte infiltration. There is no evidence of focal or diffuse glomerular cell proliferation. The 
parenchyma is mostly tubular. Parenchyma of the renal cortex is mostly occupied by proximal convoluted tubule 
(PCT) with rich brush border. There is no interstitial edema nor tubular casts present. Tubular cells are normal with 
no evidence of necrosis or apoptosis. Tubular lumen is not significant for pigment or hyaline casts. The PCT and 
distal convoluted tubule (DCT) cells have maintained the nuclear polarity with normal brush border epithelium 
(represented in H&E stain), with no cellular swelling nor detachment from the basement membrane.  

•Heart: Endocardial, myocardial and epicardial muscle architecture is evident at 2.5X magnification. Intercalated 
discs are visible in longitudinal section view. Cardiac myocytes are branching, parallel, non fragmented with the 
spindle nucleus in the center to the muscle fiber. Cardiac muscle fibers are non wavy and show no indication of 
inflammation, atrophy, edema or necrosis. Cardiac valves are not presented for analysis. 

•Lungs: Pulmonary alveoli are free of edema, atelectasis and inflammatory infiltrate/debris. The alveolar septa are 
normal and are devoid of fenestrations, wide destruction and fibrotic changes.  

•Liver: Hepatic lobules are arranged in an array with central hepatic venule and peripheral portal tracts. Portal tract 
architecture seem to be normal with no evidence of focal or diffuse inflammation or proliferation of tract contents. 
Centrilobular necrosis is absent. No evidence of bile canalicular engorgement. Liver parenchyma is composed of 
hepatocytes in single cell plates. The sinusoidal spaces between the plates are normal without any edema or 
inflammatory cell aggregates. Hepatic necrosis or regenerative hepatocytes with fibrosis is absent. Hepatocytes are 
not swollen and fatty degeneration and apoptotic bodies are not visible focally or diffusely. The nuclei of the 
hepatocyte is central without perinuclear halo. Nuclei are central with out fragmentation and do not show lysis or 
increased mitotic figures. 

•Skin: Epidermis composing of hair follicles, sebaceous glands is normal without an evidence of epidermal 
disruption, hyperplasia, ulceration, hyperkeratosis, edema and focal inflammation. Dermis is devoid of lymphatic 
infiltrates. 

Impression: Normal tissue histology in all 3 mice.   



 
Figure S8. Representative fields of H&E stained tissues (skin, heart kidney, lung, liver) of mice treated 
with NB(NaCl) (200X Magnification). 
 
•Kidney: Normal renal cortex and medulla architecture is present. Renal corpuscles appear normal with no 
focal/diffuse leukocyte infiltration. There is no evidence of focal or diffuse glomerular cell proliferation. The 
parenchyma is mostly tubular. Parenchyma of the renal cortex is mostly occupied by proximal convoluted tubule 
with rich brush border. There is no interstitial edema nor tubular casts present. Tubular cells are normal with no 
evidence of necrosis or apoptosis. Tubular lumen is not significant for pigment or hyaline casts. The PCT and DCT 
cells have maintained the nuclear polarity with normal brush border epithelium (represented in H&E stain), with no 
cellular swelling nor detachment from the basement membrane.  

•Heart: Endocardial, myocardial and epicardial muscle architecture is evident at 2.5X magnification. Intercalated 
discs are visible in longitudinal section view. Cardiac myocytes are branching, parallel, non fragmented with the 
spindle nucleus in the center of the muscle fiber. Cardiac muscle fibers are non wavy and show no indication of 
inflammation, atrophy, edema or necrosis. Cardiac valves are not presented for analysis. 

•Lungs: Pulmonary alveoli are free of edema, atelectasis and inflammatory infiltrate/debris. The alveolar septa are 
normal and are devoid of fenestrations and wide destruction. There is a local spindle shaped (fibrocytes) cellular 
aggregation in the apical region of one lung. 

•Liver: Hepatic lobules are arranged in an array with central hepatic venule and peripheral portal tracts. Portal tract 
architecture seem to be normal with no evidence of focal or diffuse inflammation or proliferation of tract contents. 
Centrilobular necrosis is absent. No evidence of bile canalicular engorgement. Liver parenchyma is composed of 
hepatocytes in single cell plates. The sinusoidal spaces between the plates are normal without any edema or 
inflammatory cell aggregates. Hepatic necrosis or regenerative hepatocytes with fibrosis is absent. Hepatocytes are 
not swollen and fatty degeneration and apoptotic bodies are not visible focally or diffusely. The nuclei of the 
hepatocyte is central without perinuclear halo. Nuclei are central with out fragmentation and do not show lysis or 
increased mitotic figures (4-5 large nuclei are found per 400X field with dense nuclear condensation with dissolved 
nuclear membrane denoting prophase mitotic stage). 

•Skin: Epidermis composing of hair follicles, sebaceous glands is normal without an evidence of epidermal 
disruption, hyperplasia, ulceration, hyperkeratosis, edema and focal inflammation. Dermis is devoid of lymphatic 
infiltrates. 

Impression: Normal tissue histology in all 3 mice.   
 



 
Figure S9. Representative fields of H&E stained tissues (skin, heart kidney, lung, liver) of mice treated 
with As2O3 (200X Magnification). 
 
•Kidney: Normal renal cortex and medulla architecture is present. Renal corpuscles appear normal with no 
focal/diffuse leukocyte infiltration. There is no evidence of focal or diffuse glomerular cell proliferation. The 
parenchyma is mostly tubular. Parenchyma of the renal cortex is mostly occupied by proximal convoluted tubule 
with rich brush border. There is no interstitial edema nor tubular casts present. Tubular cells are normal with no 
evidence of necrosis or apoptosis. Tubular lumen is not significant for pigment or hyaline casts. The PCT and DCT 
cells have maintained the nuclear polarity with normal brush border epithelium (represented in H&E stain), with no 
cellular swelling nor detachment from the basement membrane.  

•Heart: Endo, Myo and Epicardial muscle architecture is evident at 2.5X magnification. Intercalated discs are 
visible in longitudinal section view. Cardiac myocytes are branching, parallel, non fragmented with the spindle 
nucleus in the center to the muscle fiber. Cardiac muscle fibers are non wavy and show no indication of 
inflammation, atrophy, edema or necrosis. Cardiac valves are not presented for analysis. 

•Lungs: Pulmonary alveoli are free of edema, atelectasis and inflammatory infiltrate/debris. The alveolar septa are 
normal and are devoid of fenestrations, wide destruction and fibrotic changes.  

•Liver: Hepatic lobules are arranged in an array with central hepatic venule and peripheral portal tracts. Portal tract 
architecture seem to be normal with no evidence of focal or diffuse inflammation or proliferation of tract contents. 
Centrilobular necrosis is absent. No evidence of bile canalicular engorgement. Liver parenchyma is composed of 
hepatocytes in single cell plates. The sinusoidal spaces between the plates are normal without any edema or 
inflammatory cell aggregates. Hepatic necrosis or regenerative hepatocytes with fibrosis is absent. Hepatocytes are 
not swollen and fatty degeneration are not visible focally or diffusely. The nuclei of the hepatocyte is central and 
with <20% showing considerable deformation and basophilic changes (+pyknosis) and >75% show clear perinuclear 
halo. Nuclei are with out fragmentation and do not show lysis or increased mitotic figures (4-5 large nuclei are 
found per 400X field with dense nuclear condensation with dissolved nuclear membrane denoting prophase mitotic 
stage). 

•Skin: Epidermis composing of hair follicles, sebaceous glands is normal without an evidence of epidermal 
disruption, hyperplasia, ulceration, hyperkeratosis, edema and focal inflammation. Dermis is devoid of lymphatic 
infiltrates. 

•Impression: Signs of hepatic injury in early stages.  No other tissue pathology noted. 



 
Figure S10. Representative fields of H&E stained tissues (skin, heart kidney, lung, liver) of mice treated with 
NB(Ni,As) (200X Magnification). 
 
•Kidney: Normal renal cortex and medulla architecture is present. Renal corpuscles appear normal with no 
focal/diffuse leukocyte infiltration. There is no evidence of focal or diffuse Glomerular cell proliferation. The 
parenchyma is mostly tubular. Parenchyma of the renal cortex is mostly occupied by proximal convoluted tubule 
with rich brush border. There is no interstitial edema nor tubular casts present. Tubular cells are normal with no 
evidence of necrosis or apoptosis. Tubular lumen is not significant for pigment or hyaline casts. The PCT and DCT 
cells have maintained the nuclear polarity with normal brush border epithelium (represented in H&E stain), with no 
cellular swelling nor detachment from the basement membrane. 

 •Heart: Endo, Myo and Epicardial muscle architecture is evident at 2.5 magnification. Intercalated discs are visible 
in longitudinal section view. Cardiac myocytes are branching, parallel, non fragmented with the spindle nucleus in 
the center  to the muscle fiber. Cardiac muscle fibers are non wavy and show no indication of inflammation, 
atrophy, edema or necrosis. Cardiac valves are not presented for analysis. 

•Lungs: Pulmonary alveoli are free of edema, atelectasis and inflammatory infiltrate/debris. The alveolar septa is 
normal and is devoid of fenestrations, wide destruction and fibrotic changes.  

•Liver: Hepatic lobules are arranged in an array with central hepatic venule and peripheral portal tracts. Portal tract 
architecture seem to be normal with no evidence of focal or diffuse inflammation or proliferation of tract contents. 
Centrilobular necrosis is absent. No evidence of bile canalicular engorgement. Liver parenchyma is composed of 
hepatocytes in single cell plates. The sinusoidal spaces between the plates are normal without any edema or 
inflammatory cell aggregates. Hepatic necrosis or regenerative hepatocytes with fibrosis is absent. Hepatocytes are 
not swollen and fatty degeneration and apoptotic bodies are not visible focally or diffusely. The nuclei of the 
hepatocyte is central without perinuclear halo. Nuclei are central with out fragmentation and do not show lysis or 
increased mitotic figures. 

•Skin: Epidermis composing of hair follicles, sebacious glands is normal without an evidence of epidermal 
disruption, hyperplasia, ulceration, hyperkeratosis, edema and focal inflammation. Dermis is devoid of lymphatic 
infiltrates. 

Impression: Normal tissue histology in all 3 mice.   



Figure S11.  Arsenic content in liver, kidney and combined heart/lung measured by ICP-MS after 5 
treatments of PBS, NB(NaCl), As2O3 (4 mg/kg) or NB(Ni,As) (4 mg/kg).  (n = 3 mice) 

Table S8. Peripheral Blood Count and Serum Chemistries 
Treatment Group 

 PBS NB(NaCl) As2O3 (4 mg/kg) NB(Ni,As) (4 mg/kg) 
Bone Marrow Function     

WBC (x 109/l) 1.0 ± 0.5 1.0 ± 1.2 5.2 ± 2.4 2.9 ± 1.6 
RBC (M/μL) 5.82 ± 1.5 5.6 ± 1.7 5.6 ± 0.8 5.5 ± 1.6 
Hemoglobin (g/dL) 9.4 ± 2.5 9.4 ± 2.7 9.6 ± 0.8 8.9 ± 2.6 
Hematocrit (%) 29.2 ± 7.6 20.8 ± 12.3 31.4 ± 4.2 27.6 ± 6.9 

    
Liver Function     

Total Protein (g/dL) 5.0 ± 0.1 5.3 ± 0.2 5.1 ± 0.1   5.1 ± 0.5 
Albumin (g/dL) 2.5 ± 0.4 2.7 ± 0.1 2.7 ± 0.2 2.4 ± 0.1 
Cholesterol (mg/dL) 90.6 ± 8.5 93.7 ± 10.0 91.7 ± 4.0 91.7 ± 15.6 
Total Bili (mg/dL) 0.2 ± 0.1 0.2 ± 0.1 0.2 ± 0.1 0.2 ± 0.1 
ALT (U/L) 31.3 ± 8.4 36.7 ± 14.1 20.7 ± 3.7 36.3 ± 17.6 
ALP (U/L) 43 ± 19.2 52.0 ± 11.5 54.3 ± 11.8 60.7 ± 16.9 
GGT (U/L) <3 <3 <3 3.3 ± 0.5 

Renal Function     
Urea Nitrogen (mg/dL) 22.3 ± 3.2 18.7 ± 2.3 17.7 ± 2.1 74.0  ± 45.9 
Creatinine (mg/dL) 0.1 ± 0.1 0.1 ± 0.1 0.1 ± 0.1 0.2  ± 0.2 
Sodium (mmol/L) 149.5 ± 4.4 149.1 ± 1.5 147.9 ± 2.8 152.0  ± 1.1 
Potassium (mmol/L) 8.1 ± 1.4 7.3 ± 1.0 8.9 ± 0.2 8.4  ± 0.5 
Chloride (mmol/L) 113.1 ± 1.6 113.3 ± 2.5 113.3 ± 2.5 115.3  ± 2.9 
Calcium (mg/dL) 9.6 ± 0.5 9.8 ± 0.8 9.4 ± 0.1 9.7  ± 0.3 
Phosphorus (mg/dL) 7.8 ± 2.0 8.9 ± 2.8 7.6 ± 1.6 5.9  ± 1.9 

     
WBC, White Blood Cell Count; RBC, Red Blood Cell Count; Total Bili, Total Bilirubin; ALT, Alanine aminotransferase; ALP, 
Alkaline Phosphatase; GGT, Gamma-glutamyl transferase. (n=3 mice)
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