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A clearance period after soluble lead nanoparticle

inhalation did not ameliorate the negative effects on
target tissues due to decreased immune response
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Calculation of deposited dose of Pb(NOs)2 nanoparticles

The estimation of deposited dose was calculated based on previously published methodology [1,
2, 3] and based on the average mass concentration of Pb(NOs)2 nanoparticles (68.6 pg Pb(NOs)2/m?).

Deposited dose=(C *RMV * T * DF)/BW [3]

Where C is average concentration in the exposure atmosphere 68.6 ug Pb(NOs)2/m? (68.6 ng
Pb(NOs)2/L). RMV is respiratory minute volume (L/min) that can be calculated using the equation

RMV =0.499 * BW08® [/min [1]. BW is average body weight (0.024 kg).

T is exposure time (min) equal to 110 880 min (11 x 7 x 24 x 60) for inhalation group (11 weeks) or
60 480 min (6 x 7 x 24 x 60) for clearance group (6 weeks), respectively.

DF is pulmonary deposition fraction (10%), therefore 0.1 [2]. Estimated deposition dose of
Pb(NO:s)2 was 0.774 ug per gram of mouse body weight over the 11 weeks inhalation period and 0.422
pg of Pb(NOs)2 NPs per gram of mouse body weight for the clearance group.
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Table Sla: Lung - histopathological changes after 2-week Pb(NOs)2 NP inhalation

lung 2 weeks
col | co2 | co3 | co4 | co5 | Pbl | Pb2 | Pb3 | Pb4 | Pb5
bronchiolitis ++ + 4 +
thickened septa ++ ++ ++ ++
hemorrhage
Table S1b: Lung - histopathological changes after 6-week Pb(NOs)2 NP inhalation
6 weeks
lung
col co2 co3 | co4 | co5 | Pbl | Pb2 | Pb3 | Pb4 | Pb5
infiltrate perivasc. +
bronchiolitis + + ++ + + +
thickened septa ++ ++ + ++ ++ +
alv. emphysema + + +
hemorrhage +
bronchiectasis + + +
Table S1c: Lung - histopathological changes after 11-week Pb(NOs): NP inhalation
lung 11 weeks
col [ co2 | co3 | co4 | co5 | Pbl | Pb2 | Pb3 | Pb4 | Pb5 | cll | cl2 |cl3 |cl4 |cl5
inf. peribron. + + + + + + + + +
inf. perivasc. +
atelectasis + ++
bronchiolitis + + | ++ | + 4 N
thickened septa + + |+ |+ + + + + | | | A | |
alv. emphysema ++ + + T+
hemorrhage + + +

We evaluated at least 8-10 slides per organ and assessed alterations in histopathological changes

as follows: inflammatory cell infiltrate peribronchiolar, inflammatory cell infiltrate perivascular,

atelectasis, bronchiolitis, thickened septa with congested capillaries, alveolar emphysema,
hemorrhage, and bronchiectasis; col - co5 control animals, Pbl - Pb5 exposed animals, cll - cI5
animals after a 5-week clearance period at designated time-points. The increased level of phenotype

was labelled by increased number of + symbols, where "+" means mild phenotype, "++" moderate
phenotype, and "+++" severe phenotype in relevant type of alteration in organ.

Table S2: Analysis of macrophage numbers in lungs

number of
macrophages/ slide

number of
macrophages/ mm?

mean number of
macrophages/ mm?




ctr/11w /1 range 16.0-18.6
mean 17.58 210 238.72
SD 1.11
ctr/11w /2 range 19.3-22.6
mean 20.40 244
SD 1.50
ctr/11w /3 range 15.8-22.0
mean 19.33 231
SD 2.74
ctr/11w /4 range 19.1-26.0
mean 22.75 272
SD 3.46
ctr/11w /5 range 17.9-22.0
mean 19.80 237
SD 1.97
Pb/11w/1 range 15.3-18.4
mean 16.85 201 178.77**
SD 1.53
Pb/11w/2 range 13.3-18.0
mean 15.10 181
SD 2.01
Pb/11w/3 range 13.6-15.1
mean 14.58 174
SD 0.68
Pb/11w/4 range 12.6-19.6
mean 15.90 190
SD 2.89
Pb/11w/5 range 11.5-13.2
mean 12.35 148
SD 0.87
Pb/cl/1 range 14.9-20.2
mean 17.90 214 198.38*
SD 2.25
Pb/cl/2 range 17.1-19.6
mean 18.28 218
SD 1.31
Pb/cl/3 range 15.5-17.3
mean 16.50 197
SD 0.74
Pb/cl/4 range 13.8-16.2
mean 15.33 183
SD 1.11
Pb/cl/5 range 13.9-15.9
mean 14.98 179
SD 0.98

Data are presented as mean + SD; analyses were performed with five mice per each group. Number
of CD68+ macrophages was evaluated from 4 slides (10 images/1 slide) of each animal. The values of
CD68+ macrophages were counted per square millimeter; *p < 0.05, *p < 0.01 compared with the
corresponding control group (ctr) by unpaired t-test.

Table S3: Blood biochemical analysis following Pb(NOs): NP inhalation



ctr/2w | Pb/2w | ctr/éw | Pb/6éw | ctr/1lw | Pb/11w | Pb/cl (CK?;)
Tbil (umol/l) [range 3.2-36 | 24-26 | 2.6-3.7 | 2.1-33 | 3.3-43 | 29-54 3.4-39 2.7-4.6
mean 3.4 3.9 3.3 2.7 3.8 3.9 3.7
SD 0.2 0.6 0.5 0.5 0.4 0.9 0.2
ALT (pkat/l)  [range 0.6-3.3 | 0.7-4.1 | 0.3-14 | 0.3-0.5 [0.27-0.40| 0.3-0.6 | 0.2-0.5 0.3-0.7
mean 1.4 1.5 0.6 0.5 0.3 0.4 0.4
SD 1.3 1.4 0.4 0.1 0.1 0.1 0.1
AST (ukat/l)  |frange |3.7-14.6 | 6.6-12.1 | 2.5-9.4 | 1.7-55 |1.80-3.13| 1.1-34 | 2.2-3.0 0.8-1.3
mean 8.2 8.4 4.9 34 2.3 2.2 2.5
SD 4.6 2.3 3.1 1.4 0.6 0.9 0.3
Na (mmol/l) |range | 146-149 | 140-148 | 141-149 | 138-146 | 146-148 | 143-146 | 140-147 | 151-161
mean 147 145 144 142 147 144 144
SD 1 3 3 3 1 1 3
K (mmol/l) range 6.1-8.2 | 7.0-10.8 | 5.8-89 | 6.6-9.2 | 52-69 | 51-74 | 6.7-95 8.1-12.2
mean 7.3 8.0 7.2 8.1 6.2 6.3 7.9
SD 0.9 1.6 1.6 1.2 0.9 1.0 1.3
Cl (mmol/1) range | 115-125 | 114-121 | 115-121 | 112-120 | 112-120 | 116-121 | 117-122 | 112-124
mean 119 117 118 116 116 118 119
SD 4 2 2 3 3 2 3
Glu (mmol/l) |range | 8.2-11.3 | 8.8-11.3 | 8.4-13.8 | 7.3-14.0 | 8.0-12.0 | 8.1-11.6 | 10.1-12.1 | 8.0-17.8
mean 10.2 10.7 11.0 11.0 9.7 10.0 11.0
SD 1.4 1.2 2.1 2.8 1.7 1.5 0.9
GGT (pkat/l) |range <0.07 | <0.07 | <0.07 | <0.07 | <0.07 | <0.07 <0.07 <0.07

Data were obtained from five animals per every group. As reference values were used values of
female mice crl:CD-1 (ICR) BR of different strains of female mice according to Serfilippi et al. (2003).

Reference biochemical values were count to our used units.

Table S4a: Liver — histopathological changes after 2-week Pb(NOs)2 NP inhalation

liver 2 weeks
col | co2 | co3 | co4 | co5 | Pbl | Pb2 | Pb3 | Pb4 | Pb5
mononuclear cell inf. + ++
hemostasis + + + +
hepatic remodeling + +
infiltrate in portal area +
hep. dystrophy ++ ++ ++ + ++
Table S4b: Liver — histopathological changes after 6-week Pb(NOs)2 NP inhalation
. 6 weeks
liver
col | co2 | co3 | co4 | co5 | Pbl | Pb2 | Pb3 | Pb4 | Pb5
mononuclear cell inf. + + + +
focal necrosis + +
hemostase + + ++ ++ + + +

hepatic remodeling

++

++

infiltrate in portal area

hep. dystrophy




Table S4c: Liver - histopathological changes after 11-week Pb(NOs)2 NP inhalation

liver 11 weeks

col | co2 | co3 | co4 | co5|Pbl|Pb2|Pb3|Pb4|Pb5|cll| cl2 |[cl3 |cl4 |cl5
mononucl. cell inf. + + + + + + + + + |+ ]+
focal necrosis + + + + + +
polynuclear hep. + +
steatosis macroves. +
hemostasis + |+ |+ = |+ =+ |+ ||+ | —+
hepatic remodeling + ++ |+ + |+ |+ |+ ]+ |+ +
hypertrophic hep. ++
infiltrate in portal area + + + + I I I +
hep. dystrophy +
vacuoles in nuclei + + + +
megakaryocytes + + + |+

We evaluated at least 8-10 slides per organ and assessed alterations in histopathological changes
as follows: mononuclear cell infiltrate, focal necrosis (degenerating hepatocytes), polynuclear
hepatocytes, macrovesicular steatosis, hemostasis, hepatic remodeling, hypertrophic hepatocytes,
infiltrates in portal area, hepatocyte dystrophy, vacuoles in hepatocyte nuclei, presence of
megakaryocytes; col - co5 control animals, Pb1 - Pb5 exposed animals, cl1 - cI5 animals after a 5-week
clearance period at designated time-points.

The increased level of phenotype was labelled by increased number of + symbols, where "+"
means mild phenotype, "++" moderate phenotype, and "+++" severe phenotype in relevant type of
alteration in organ.

Table S5: Analysis of macrophage numbers in liver

number of number of mean number of
macrophages/ slide macrophages/ mm? macrophages/ mm?
ctr/11w /1 range 31.4-33.0
mean 32.20 385 428.68
SD 6.49
ctr/11w /2 range 36.7-38.6
mean 37.65 450
SD 5.20
ctr/11w /3 range 39.3-43.8
mean 41.55 497
SD 9.68
ctr/11w /4 range 34.5-35.3
mean 34.90 417
SD 6.20
ctr/11w /5 range 29.1-36.9
mean 33.00 394
SD 7.57
Pb/11w/1 range 22.2-23.7
mean 22.95 274 252.59***
SD 4.84
Pb/11w/2 range 15.8-18.2
mean 17.00 203




SD 5.32
Pb/11w/3 range 23.8-26.6
mean 25.20 301
SD 5.97
Pb/11w/4 range 14.2-19.3
mean 16.75 200
SD 5.97
Pb/11w/5 range 23.0-24.5
mean 23.75 284
SD 3.96
Pb/cl/1 range 34.4-39.0
mean 36.70 439 352.65*
SD 8.27
Pb/cl/2 range 29.3-39.0
mean 34.15 408
SD 8.40
Pb/cl/3 range 24.6-30.0
mean 27.30 326
SD 6.53
Pb/cl/4 range 21.8-25.1
mean 23.45 280
SD 7.24
Pb/cl/5 range 24.5-27.3
mean 25.90 310
SD 941

Data are presented as mean + SD; analyses were performed with five mice per each group.
Number of CD68+ cells was evaluated from 2 slides (10 images/1 slide) of each animal, the values of
cells were counted per square millimeter; ***p <0.001 compared with the control group, and *p <0.05

compared with the Pb(NOs)2 NP group by unpaired t-test.

Table Séa: List of antibodies used for immunohistochemical analysis

Primary . g .
antibody Company | Catalogno. | Host species | Organs | Dilution | Time/temperature
a-SMA Abcam ab5694 rabbit lung, liver 1:100 60 min/RT
MPO Abcam ab9535 rabbit lung 1:50 60 min/RT
CD68 Abcam ab125212 rabbit lung, liver | 1:100 60 min/RT
Table Séb: List of antibodies used for indirect immunofluorescence
Primary . e .
antibody Company | Catalogno. | Host species | Organs | Dilution | Time/temperature
a-SMA Abcam ab5694 rabbit lung, liver 1:100 60 min/RT
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Figure S1. Weight of mice after Pb(NOs)2 NP inhalation. Lung, kidney, liver and spleen weight
coefficient at different time points (2, 6 and 11 weeks).

The graphs values indicate average + SD; * p < 0.05, ** p < 0.01, ** p < 0.001 compared with the
corresponding control group (ctr),  p <0.05 compared with the previous control by unpaired t-test.
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Figure S2. The distribution of selected metals at designated time points after Pb(NOs): NP
inhalation in the lung.

A) Distribution of Pb, Na, K, Ca, Fe and Zn in lung samples using laser ablation inductively coupled
plasma mass spectrometry (LA-ICP-MS). Numbers in parentheses show maximal value (ug/g) of
element on a scale. Scale bar in all panels =5 mm. B) The graph of Pb level in the lungs at designated
time points. C) The graphs of Na, K and Ca level in the lungs at designated time points. The graphs
values denote average + SD for 5 mice/group, ** p < 0.01, ** p < 0.001 compared with the
corresponding control group (or between adjacent time points), and tt p <0.01 compared with the
corresponding Pb(NOs): NP group by unpaired t-test. Limit of detection (LOD) for Pb in the lungs
was 26 ng/g.



CD68

Toluidine Blue

Figure S3: The effect of Pb(NOs)2 NP inhalation and its clearance on the lung inflammation.

A) Detection of CD68-positive cells (marker of macrophages) in lungs (arrows). B) Detection of
Toluidine Blue-positive cells (marker of mastocytes) in lungs (arrows). C) Detection of MPO-positive
cells (myeloperoxidase, marker of neutrophils) in blood vessels or in lung infiltrates in lung samples

(arrows).
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Figure S4. The distribution of selected metals at designated time points after Pb(NOs): NP
inhalation in the kidney.

A) Distribution of selected elements (Na, K and Fe) in kidney samples using LA-ICP-MS after
Pb(NO:s)2 NP inhalation. Na and K were observed in similar manner in control and Pb(NOs)2 NP-
exposed kidneys. The extent of the Fe was slightly increased after Pb(NOs)2 NP inhalation compared
to the control. Numbers in parentheses show maximal value (ug/g) of element on a scale. Scale bar in
all panels = 3 mm. B) The graphs of Na and K in kidney at designated time points. The graph values
denote average + SD for 5 mice/group.
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Figure S5. The distribution of selected metals at designated time points after Pb(NOs): NP
inhalation in the liver.

A) Distribution of selected elements (Na, K, Fe and Zn) in liver samples using LA-ICP-MS after
Pb(NO:s)2 NP inhalation. Numbers in parentheses show maximal value (pg/g) of element on a scale.
Scale bar in all panels = 4 mm. B) The graphs of Na and K in liver at designated time points. The
graph values denote average + SD for 5 mice/group.



Figure S6. The graph of Pb level in the spleen.
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The graph of Pb level in the spleen at designated time points. The graphs values denote average + SD
for 5 mice/group, ** p <0.01, ** p <0.001 compared with the corresponding control group (or between
adjacent time points), and 11+ p < 0.01 compared with the corresponding Pb(NOs): NP group by
unpaired t-test. Limit of detection (LOD) for Pb in the spleen was 29 ng/g.
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