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	Reference
	Species
	Timing Exposure
	Exposure Details
	Blood Lead Level
	Endpoints
	Health Outcome Category

	Fang, 2012
	Rat (Sprague Dawley)Control (vehicle), M, n = 20 300 ppm Pb, M, n = 20 
	23–25 d to 65–67 d 
	Dosing solutions were changed twice per wk 
	4.48 μg/dL for 0 ppm18.48 μg/dL for 300 ppm - d 65–67
	DTH 
	Delayed-Type Hypersensitivity Responses

	Yathapu, 2020
	Rat (Sprague Dawley)Control (vehicle)M/F, n = 32 (16/16) 
	PND 54 – PND 82 
	Weanling rats (PND 21) were acclimated to the facility for 5 days before being divided into two groups (n = 16) to begin a 28-day long Fe deficiency diet. After 28 days, the rats were exposed to Pb or control diet (n = 16). At this point (PND 82), blood was collected from rats before immunization with TT (n = 8) followed by two boosters administered in 2-wk intervals. Vaccine response was evaluated 2 wk later 
	2.1 ± 1.0 μg/dL for 0 mg/4 mL/kg,16.1 ± 5.5 μg/dL for 25 mg/4 mL/kg - PND 82, Control diet1.9 ± 0.7 μg/dL for 0 mg/4 mL/kg41.6 ± 10.2 μg/dL for 25 mg/4 mL/kg - PND 82, Iron deficiency diet
	Vaccine response, Antigen-specific antibodies 
	Antibody Response

	Fang, 2012
	Rat (Sprague Dawley)Control (vehicle), M, n = 20 300 ppm Pb, M, n = 20 
	23–25 d to 65–67 d 
	Dosing solutions were changed twice per wk. 
	4.48 μg/dL for 0 ppm, 18.48 μg/dL for 300 ppm -– d 65-67 
	Treg cell suppression assay 
	Ex Vivo White Blood Cell Function

	Yathapu, 2020
	Rat (Sprague Dawley)Control (vehicle), M/F, n = 32 (16/16) 500 ppm Pb, M/F, M/F, n = 32 (16/16) 
	PND 54 – PND 82 
	Weanling rats (PND 21) were acclimated to the facility for 5 days before being divided into two groups (n = 16) to begin a 28-day long Fe deficiency diet. After 28 days, the rats were exposed to Pb or control diet (n = 16). At this point (PND 82), blood was collected from rats before immunization with TT (n = 8) followed by two boosters administered in 2-wk intervals. Vaccine response was evaluated 2 wk later. 
	2.1 ± 1.0 μg/dL for 0 mg/4 mL/kg16.1 ± 5.5 μg/dL for 25 mg/4 mL/kg - PND 82, Control diet 1.9 ± 0.7 μg/dL for 0 mg/4 mL/kg41.6 ± 10.2 μg/dL for 25 mg/4 mL/kg - PND 82, Iron deficiency diet 
	Spleen cell proliferation 
	Ex Vivo White Blood Cell Function

	Corsetti, 2017
	Mouse (C57BJ)Control (vehicle), M, n = 8 200 ppm Pb, M, n = 8 
	30–75 d 
	Mice were exposed via drinking water for 45 consecutive days. Control animals were exposed to drinking water containing acetic acid (1 mL/L) 
	<5 μg/dL for 0 ppm21.6 μg/dL for 200 ppm 
	Spleen histopathology 
	Immune Organ Pathology

	Dumková, 2017
	Mouse (ICR)Control (vehicle), F, n = 10 1.23 × 106 particles/cm3 Pb, F, n = 10 
	NR 
	Mice were exposed continuously (24 h/d, 7 d/wk) for 6 wk. Control animals were exposed to the same air as the treated group without the addition of Pb nanoparticles. The investigators pooled animals from two independent experiments, each with five animals per treatment 
	11 ng/g for 0 × 106 particles/cm3 Pb (1.166 μg/dL)132 ng/g for 1.23 × 106 particles/cm3 Pb (13.992 μg/dL) 
	Spleen histopathology 
	Immune Organ Pathology

	Dumková, 2020
	Mouse CD-1 (ICR)Control (vehicle), F, n = 10 (2 wk, 6 wk, 11 wk) 2.23 × 106 NPs/cm3 PbO NP, F, n = 10 (2 wk, 6 wk, 11 wk) 2.23 × 106 NPs/cm3 PbO NP recovery, F, n = 10 (6 wk PbO NP, 5 wk clean air) 
	NR 
	Mice (unknown age) were exposed to clean air or PbO NPs 24 hr/d 7 d/wk for 2 wk, 6 wk, or 11 wk. a recovery group was exposed to PbO NPs for 6 wk and then clean air for 5 wk (11 wk total) 
	<3 ng/g for 0 PbO NPs/cm3 (<0.3 μg/dL)104 ng/g for 2.23 × 106 NPs/cm3 - 2 wk (10.4 μg/dL) <3 ng/g for 0 PbO NPs/cm3 – 6 wk (<0.3 μg/dL)148 ng/g for 2.23 × 106 NPs/cm3 - 6 wk (14.8 μg/dL) <3 ng/g for 0 PbO NPs/cm3 -11 wk (<0.3 μg/dL)174 ng/g for 2.23 × 106 NPs/cm3 - 11 wk (17.4 μg/dL) <3 ng/g for 0 PbO NPs/cm3 (<0.3 μg/dL)27 ng/g - recovery (6 wk PbO NP, 5 wk clean air) (2.7 μg/dL) 
	Spleen histopathology 
	Immune Organ Pathology

	Dumková, 2020
	MouseCD-1 (ICR)Control (vehicle), F, n = 10 68.6 μg/m3 Pb, F, n = 10 
	6–8 wk old mice exposed for 3 d, 2 wk, 6 wk, or 11 wk 
	Mice were exposed to Pb for 3 d, 2 wk, 6 wk, or 11 wk. To assess recovery, a separate group of mice were exposed for 11 wk followed by 5 wk of clean air. Control group was exposed to filtered air 
	<0.3 ng/g for control at all timepoints (d 3, 2 wk, 6 wk, 11 wk) (<0.3 μg/dL) 31 ng/g for 68.6 μg/m3 Pb - d 3 (3.1 μg/dL)  40 ng/g for 68.6 μg/m3 Pb - 2 wk (4.0 μg/dL)  47 ng/g for 68.6 μg/m3 Pb - 6 wk (4.7 μg/dL)  85 ng/g for 68.6 μg/m3 Pb - 11 wk (8.5 μg/dL)  10 ng/g for 68.6 μg/m3 Pb - 6 wk exposure plus 5 wk clean air (1.0 μg/dL) 
	Spleen histopathology 
	Immune Organ Pathology

	Smutná, 2022
	Mouse CD-1 (ICR)Control (vehicle), F, n = 10 0.956 μg/m3 Pb, F, n = 10 
	6–8 wk old mice exposed for 11 wk 
	Mice were exposed to Pb for 11 wk. Control group was exposed to filtered air 
	<0.003 ± 0.001 ng/g for control at 11 wk (0.318 ± 0.106 μg/dL)  0.171 ± 0.012 ng/g for 0.956 μg/m3 Pb - 11 wk (18.126 ± 1.272 μg/dL) 
	Spleen histopathology 
	Immune Organ Pathology

	Yathapu, 2020
	Rat (Sprague Dawley)Control (vehicle)M/F, n = 32 (16/16) 500 ppm Pb, M/F, n = 32 (16/16) 
	PND 54 – PND 82 
	Weanling rats (PND 21) were acclimated to the facility for 5 days before being divided into two groups (n = 16) to begin a 28-day long Fe deficiency diet. After 28 days, the rats were exposed to Pb or control diet (n = 16). At this point (PND 82), blood was collected from rats before immunization with TT (n = 8) followed by two boosters administered in 2- wk intervals. Vaccine response was evaluated 2 wk later. 
	2.1 ± 1.0 µg/dL for 0 mg/4 mL/kg – PND 82, Control Diet16.1 ± 5.5 µg/dL for 25 mg/4 mL/kg – PND 82, Control diet 1.9 ± 0.7 µg/dL for 0 mg/4 mL/kg – PND 82, Iron deficiency diet41.6 ± 10.2 µg/dL for 25 mg/4 mL/kg – PND 82, Iron deficiency diet
	Immunoglobulin levels 
	Immunoglobulin Levels

	Amos-Kroohs, 2016
	Rat (Sprague Dawley)Control (vehicle), M/F, n = 4 (2/2) 1 mg/kg Pb, M/F, n = 16 (8/8) 10 mg/kg Pb, M/F, n = 16 (8/8) 
	PND 4 – PND 28 
	Male and female rats were gavaged every other day from PND 4 to PND 10, 18, or 28. Starting on PND 4, ISO offspring were isolated from their dam individually for 4 h. Control animals remained with their dam throughout this period. On PND 11, 19, or 29, subsets within each group were subjected to acute stressor (shallow water stressor for 0, 30, or 60 min) or left undisturbed. Control animals were gavaged with vehicle containing anhydrous sodium acetate (0.01 M) 
	1.19 μg/dL for 0 mg/kg2.73 μg/dL for 1 mg/kg9.15 μg/dL for 10 mg/kg – PND 29 w/o ISO stress 1.31 μg/dL for 0 mg/kg,4.55 μg/dL for 1 mg/kg17.1 μg/dL for 10 mg/kg – PND 29 w/ ISO stress
	Spleen weight, Thymus weight 
	Immune Organ Weight

	Corsetti, 2017
	Mouse (C57BJ)Control (vehicle), M, n = 8 200 ppm Pb, M, n = 8 
	d 30–d 75 
	Mice were exposed via drinking water for 45 consecutive days. Control animals were exposed to drinking water containing acetic acid (1 mL/L) 
	<5 μg/dL for 0 ppm21.6 μg/dL for 200 ppm
	Spleen weight 
	Immune Organ Weight

	Dumková, 2017
	Mouse (ICR)Control (vehicle), F, n = 10 1.23 × 106 particles/cm3 Pb, F, n = 10 
	NR 
	Mice were exposed continuously (24 h/d, 7 d/wk) for 6 wk.  Control animals were exposed to the same air as the treated group without the addition of Pb nanoparticles.  The investigators pooled animals from two independent experiments, each with five animals per treatment 
	11 ng/g for 0 × 106 particles/cm3 Pb (1.166 μg/dL)132 ng/g for 1.23 × 106 particles/cm3 Pb (13.992 μg/dL) 
	Spleen weight 
	Immune Organ Weight

	Dumková, 2020
	Mouse CD-1 (ICR)Control (vehicle), F, n = 10 (2 wk, 6 wk, 11 wk) 2.23 × 106 NPs/cm3 PbO NP, F, n = 10 (2 wk, 6 wk, 11 wk) 2.23 × 106 NPs/cm3 PbO NP recovery, F, n = 10 (6 wk PbO NP, 5 wk clean air) 
	NR 
	Mice (unknown age) were exposed to clean air or PbO NPs 24 hr/d 7d/wk for 2 wk, 6 wk, or 11 wk. a recovery group was exposed to PbO NPs for 6 wk and then clean air for 5 wk (11 wk total) 
	<3 ng/g for 0 PbO NPs/cm3– 2 wk (<0.3 μg/dL)104 ng/g for 2.23 × 106 NPs/cm3 – 2 wk (10.4 μg/dL) <3 ng/g for 0 PbO NPs/cm3 – 6wk (<0.3 μg/dL)148 ng/g for 2.23 × 106 NPs/cm3 – 6 wk (14.8 μg/dL) <3 ng/g for 0 PbO NPs/cm3 – 11 wk (<0.3 μg/dL)174 ng/g for 2.23 × 106 NPs/cm3 – 11 wk (17.4 μg/dL) <3 ng/g for 0 PbO NPs/cm3 (<0.3 μg/dL)27 ng/g – recovery (6 wk PbO NP, 5 wk clean air) (2.7 μg/dL) 
	Spleen weight 
	Immune Organ Weight

	Dumková, 2020
	Mouse CD-1 (ICR)Control (vehicle), F, n = 10 68.6 μg/m3 Pb, F, n = 10 
	6–8 wk old mice exposed for 3 d, 2 wk, 6 wk, or 11 wk 
	Mice were exposed to Pb for 3 d, 2 wk, 6 wk, or 11 wk. To assess recovery, a separate group of mice were exposed for 11 wk followed by 5 wk of clean air. Control group was exposed to filtered air 
	<0.3 ng/g for control at all timepoints (d 3, 2 wk, 6 wk, 11 wk) (<0.3 μg/dL) 31 ng/g for 68.6 μg/m3 Pb – d 3 (3.1 μg/dL) 40 ng/g for 68.6 μg/m3 Pb – 2 wk (4.0 μg/dL) 47 ng/g for 68.6 μg/m3 Pb – 6 wk (4.7 μg/dL) 85 ng/g for 68.6 μg/m3 Pb – 11 wk (8.5 μg/dL) 10 ng/g for 68.6 μg/m3 Pb – 6 wk exposure plus 5 wk clean air (1.0 μg/dL) 
	Spleen weight 
	Immune Organ Weight

	Smutná, 2022
	Mouse CD-1 (ICR)Control (vehicle), F, n = 10 0.956 μg/m3 Pb, F, n = 10 
	6–8 wk old mice exposed for 11 wk 
	Mice were exposed to Pb for 11 wk. Control group was exposed to filtered air 
	<0.003 ± 0.001 ng/g for control at 11 wk (0.318 ± 0.106 μg/dL)  0.171 ± 0.012 ng/g for 0.956 μg/m3 Pb - 11 wk (18.126 ± 1.272 μg/dL) 
	Spleen histopathology 
	Immune Organ Weight

	Graham, 2011
	Rat (Sprague Dawley),Groups:  PND 11 Control (vehicle), M/F, n = 192 (96/96) 1 mg/kg Pb, M/F, n = 192 (96/96) 10 mg/kg Pb, M/F, n = 191 (96/95)  PND 19 Control (vehicle), M/F, n = 191 (96/95) 1 mg/kg Pb, M/F, n = 191 (96/95) 10 mg/kg Pb, M/F, n = 192 (96/96)  PND 29 Control (vehicle), M/F, n = 192 (96/96) 1 mg/kg Pb, M/F, n = 192 (96/96) 10 mg/kg Pb, M/F, n = 192 (96/96) 
	PND 4–PND 28 
	Dosed every other day. Control animals were gavaged with vehicle containing anhydrous sodium acetate (0.01 M) 
	0.267 μg/dL for 0 mg/kg, 3.27 μg/dL for 1 mg/kg, 12.5 μg/dL for 10 mg/kg – PND 29
	Spleen weight, Thymus weight 
	Immune Organ Weight

	Graham, 2011
	Rat (Sprague Dawley)Groups:  PND 11 Control (vehicle), M/F, n = 192 (96/96) 1 mg/kg Pb, M/F, n = 192 (96/96) 10 mg/kg Pb, M/F, n = 191 (96/95)  PND 19 Control (vehicle), M/F, n = 191 (96/95) 1 mg/kg Pb, M/F, n = 191 (96/95) 10 mg/kg Pb, M/F, n = 192 (96/96)   PND 29 Control (vehicle), M/F, n = 192 (96/96) 1 mg/kg Pb, M/F, n = 192 (96/96) 10 mg/kg Pb, M/F, n = 192 (96/96) 
	PND 4–PND 28 
	Dosed every other day. Control animals were gavaged with vehicle containing anhydrous sodium acetate (0.01 M) 
	0.267 μg/dL for 0 mg/kg – PND 293.27 μg/dL for 1 mg/kg – PND 2912.5 μg/dL for 10 mg/kg – PND 29
	Spleen weight, Thymus weight 
	Immune Organ Weight

	Wildemann, 2015
	Rat (Wistar)Control (vehicle), M, n = 6 357 μg/kg/d Pb, M, n = 5 1607 μg/kg/d Pb, M, n = 5 
	NR 
	Control group provided tap water with 0.2% nitric acid 
	1.4 ± 1.2 μg/L for 0 μg/kg/d (0.14 μg/dL)17 ± 7 μg/L for 357 μg/kg/d (1.77 ± 0.7 μg/dL)86 ± 29 μg/L for 1607 μg/kg/d (0.14 μg/dL for 0 μg/kg/d, 1.77 ± 0.7 μg/dL for 357 μg/kg/d, 8.6 ± 2.9 μg/dL for 1607 μg/kg/d) 
	Spleen weight 
	Immune Organ Weight

	Cai, 2018
	Rat (Sprague Dawley)Control (vehicle), M/F, n = 5 0.2% Pb, M/F, n = 5 
	8–10 wk to 20–30 wk 
	Rats were 8-10 wk old when acquired. Whether or not the rats were allowed to acclimate to the facility prior to study initiation was not reported. The number of males and females not reported.  Control animals received tap water 
	20.5 ± 0.68 μg/L for 0% (2.2 ± 6.4 μg/dL)87.4 ± 9.2 μg/L for 0.2% (9.3 ± 0.98 μg/dL) 
	Bone marrow cell counts and differentials 
	White Blood Cell Counts And Differentials (Spleen, Thymus,Lymph Node, Bone Marrow)

	Fang, 2012
	Rat (Sprague Dawley)Control (vehicle), M, n = 20 300 ppm Pb, M, n = 20 
	23–25 d to 65–67 d 
	Dosing solutions were changed twice per week 
	4.48 μg/dL for 0 ppm18.48 μg/dL for 300 ppm – d 65-67 
	Thymus cell counts and differentials, Spleen cell counts and differentials, Lymph node cell counts and differentials 
	White Blood Cell Counts And Differentials (Spleen, Thymus,Lymph Node, Bone Marrow)

	Yathapu, 2020
	Rat (Sprague Dawley)Control (vehicle), M/F, n = 32 (16/16) 500 ppm Pb, M/F, n = 32 (16/16) 
	PND 54–PND 82 
	Weanling rats (PND 21) were acclimated to the facility for 5 days before being divided into two groups (n = 16) to begin a 28-day long Fe deficiency diet. After 28 d, the rats were exposed to Pb or control diet (n = 16). At this point (PND 82), blood was collected from rats before immunization with TT (n = 8) followed by two boosters administered in 2 wk intervals. Vaccine response was evaluated 2 wk later 
	2.1 ± 1.0 μg/dL for 0 mg/4 mL/kg – PND 82, Control diet16.1 ± 5.5 μg/dL for 25 mg/4 mL/kg – PND 82, Control diet 1.9 ± 0.7 μg/dL for 0 mg/4 mL/kg – PND 82, Iron deficiency diet41.6 ± 10.2 μg/dL for 25 mg/4 mL/kg – PND 82, Iron deficiency diet
	Spleen cell counts and differentials 
	White Blood Cell Counts And Differentials (Spleen, Thymus,Lymph Node, Bone Marrow)

	Zhu, 2020
	Mouse (C57BL.6)Control (vehicle), M/F, n = NR 125 ppm Pb, M/F, n = NR 1250 ppm Pb, M/F, n = NR 
	7–9 wk 
	Control animals were exposed to drinking water containing sodium acetate. The investigators specified that an equal number of male and female mice were used in the study, but the number of animals used in some analyses was not an even number. Consequently, it is not possible to determine sex composition of the group and it suggests there may have been unreported attrition 
	0 μg/dL for 0 ppm4.7 ± 0.2 μg/dL for 125 ppm41.3 μg/dL for 1250 ppm
	Spleen cell counts and differentials, Bone marrow cell counts and differentials, Lymph node cell counts 
	White Blood Cell Counts And Differentials (Spleen, Thymus,Lymph Node, Bone Marrow)

	Andjelkovic, 2019
	Rat (Wistar)Control (vehicle), M, n = 8 0.2% Pb, M, n = 6 
	NR 
	Rats (250 g), age at time of dosing not reported, were exposed to a single dose of 150 mg Pb/kg BW Pb acetate via oral gavage. Control animals were given “water”
	24.9 ± 19 μg/kg for 0 mg Pb/kg BW (2.6 ± 2.0 μg/dL)291.2 ± 139 μg/kg for 150 mg Pb/kg BW (30.9 ± 14.7 μg/dL) 
	WBC counts, WBC subpopulations 
	White Blood Cell Counts (Hematology And Subpopulations)

	Cai, 2018
	Rat (Sprague Dawley)Control (vehicle), M/F, n = 5 0.2% Pb, M/F, n = 5 
	8–10 wk to 20–30 wk 
	Rats were 8–10 wk old when acquired. Whether or not the rats were allowed to acclimate to the facility prior to study initiation was not reported. The number of males and females not reportedControl animals received tap water
	20.5 ± 0.68 μg/L for 0% (2.2 ± 6.4 μg/dL)87.4 ± 9.2 μg/L for 0.2% (9.3 ± 0.98 μg/dL) 
	WBC counts 
	White Blood Cell Counts (Hematology And Subpopulations)

	Corsetti, 2017
	Mouse (C57BJ)Control (vehicle), M, n = 8 200 ppm Pb, M, n = 8 
	30–75 d 
	Mice were exposed via drinking water for 45 consecutive days. Control animals were exposed to drinking water containing acetic acid (1 mL/L) 
	<5 μg/dL for 0 ppm21.6 μg/dL for 200 ppm 
	WBC counts 
	White Blood Cell Counts (Hematology And Subpopulations)

	Zhu, 2020
	Mouse (C57BL.6)Control (vehicle), M/F, n = NR125 ppm Pb, M/F, n = NR1250 ppm Pb, M/F, n = NR  
	7–9 wk 
	Control animals were exposed to drinking water containing sodium acetate. The investigators specified that an equal number of male and female mice were used in the study, but the number of animals used in some analyses was not an even number. Consequently, it is not possible to determine sex composition of the group and it suggests there may have been unreported attrition 
	0 μg/dL for 0 ppm4.7 ± 0.2 μg/dL for 125 ppm41.3 μg/dL for 1250 ppm 
	WBC subpopulations 
	White Blood Cell Counts (Hematology And Subpopulations)

	Cai, 2018
	Rat (Sprague Dawley)Control (vehicle), M/F, n = 50.2% Pb, M/F, n = 5
	8–10 wk to 20–30 wk
	Rats were 8–10 wk old when acquired. Whether or not the rats were allowed to acclimate to the facility prior to study initiation was not reported. The number of males and females not reported. Control animals received tap water
	20.5 ± 0.68 μg/L for 0% (2.2 ± 6.4 μg/dL)87.4 ± 9.2 μg/L for 0.2% (9.3 ± 0.98 μg/dL)
	Blood cytokine levels
	Immediate-Type Hypersensitivity

	Fang, 2012
	Rat (Sprague Dawley)Control (vehicle), M, n = 20 300 ppm Pb, M, n = 20
	23–25 d to 65–67 d
	Dosing solutions were changed twice per week
	4.48 μg/dL for 0 ppm18.48 μg/dL for 300 ppm – d 65–67
	Blood cytokine levels
	Immediate-Type Hypersensitivity

	Fang, 2012
	Rat (Sprague Dawley)Control (vehicle), M, n = 20 300 ppm Pb, M, n = 20
	23–25 d to 65–67 d
	Dosing solutions were changed twice per week
	4.48 μg/dL for 0 ppm18.48 μg/dL for 300 ppm – d 65–67
	Treg cell suppression assay
	Autoimmunity And Autoimmune Disease






