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Antimony Disposition & Toxicokinetics
The following topics will be addressed for ADMET of
antimony from antimony trioxide:

Metabolism: Transformation of antimony in the body

Absorption: Entry of antimony into the body

Excretion: Elimination from the body as evidence for absorption

Distribution: Tissues where antimony is present in the body

Toxicokinetics: Effects of antimony accumulation
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Antimony Metabolism

The chemical form of antimony trioxide changes once it
dissolves in bodily fluids, where it forms the hydroxides,
Sb"'(OH), and ShY(OHy"), which have limited solubility

oxidation>
— Sh(lll) Sb(V)

Sb'”(OH)3 reduction \

SbY(OH),
GSH 1) GSSG
Sb'(OH),

Red blood cells

SbY(OH)4

e Antimony’s ability to cross
cell membranes varies with
Its valence.

* Reduction of Sb(V) to Sb(lll)
In the presence of thiols has
been demonstrated in vitro.

« Valence also impacts tissue
distribution and excretion.
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Absorption of Antimony

Sb
_ Mucociliary transport
Inhalation _, Oral
(5%-10%) (~1%)
Absorption 1 1
Small
L >
Hng g Blood intestine

Dermal absorption also occurs, particularly for workers and consumers
through contact with fire retardant treated materials.

Absorption of antimony trioxide is greater with inhalation than with oral
ingestion for both valences, but mucociliary transport can result in oral
absorption for some inhaled antimony trioxide.
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Inhalation Exposure Results in Excretion

Exposure to Sh,0, Air Sb Urine Sb
(Reference) Levels Levels (ug/g
g/m3 creatinine

Lead battery production 4, 3.9
(Kentner et al. 1995)

Antimony(lll) trioxide 12 7662 419.8 (ug/L)
production
(Kim et al. 1999)

agxceeds ACGIH TLV of 500 ug/m3

Workers exposed to antimony trioxide by inhalation excrete more
antimony in the urine, confirming human absorption from these exposures.




Excretion

Excretion of Antimony

Sb

Excretion of antimony in the urine further confirms
its absorption and distribution throughout the body
after exposure to antimony trioxide.

Pentavalent antimony is excreted mainly.in the
urine while trivalent antimony is more likely to be
excreted via the feces.

Kidneys

 Sb(V) — Urine > Feces

1 o Sb(lll) — Feces > Urine
Urine Feces




135

Distribution of Antimony

Sb
Blood
L : Bone marrow / \
Distribution Thyroid _
Spleen Liver
« Antimony distributes to multiple tissues.
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Source: TNO Quality of Life 2005 (as reported in EU 2008)
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Tissue distribution (ug antimony/g tissue)

10
[l 1000 mg/kg Sb,0, suspension p.o. for 14 days (F)

Antimony accumulates to higher levels in tissues after oral exposure to

antimony trioxide but increases in blood and lung are much greater after
Source: TNO Quality of Life 2005 (as reported in EU 2008)
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Antimony Tissue Distribution

Thyroid

Spleen

0.001 " 0.01 " 0.1 1 10
Tissue distribution (ug antimony/g tissue)
[ Controls (F)

[l 1000 mg/kg Sb,0; suspension p.o. for 14 days (F)

Antimony is generally highest in tissues with reticuloendothelial cells

Source: TNO Quality of Life 2005 (as reported in EU 2008)
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Toxicokinetics: Blood Antimony Levels

Sb,0; concentration
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Source: NTP 2017.
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Toxicokinetics: Blood Antimony Levels
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Source: NTP 2017.



Toxicokinetics: Blood Antimony Levels
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Sb,0; concentration
30 mg/m3
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 Blood levels increased in
female mice with dose, but
only slightly with time.

e
=

}[)mglm3

1
3 mg/m?

Sh blood concentration
{1g Sb/g blood)
o o
[=) [=]
[=1] (=]
]
H

0.04

0.02

0 0 me/ms « Blood levels of antimony in
oo e female rats increased with
30 mg/m' both exposure time and dose.

Rats

« At the highest dose and
duration, mouse blood
concentration was 0.002% of

3 me/m lung concentration compared

with 7% In rats.
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Source: NTP 2017.
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Sb,0; concentration
3500- 30 mg/m®

 Antimony accumulated in
the lung in female mice, but
the fit to the model is poor.

e Day 551 lung burdens were
considerably higher than the
calculated curves and are
not shown here.

ug Sb,0,/Lung

0 50 100 150 200 250 300 350 400
Time (Days)
Source: NTP 2017.



é‘; Toxicokinetics: Lung Burdens in Female Rats

40000- Sb,05 concentration
30 mg/m?®
35000~
30000~ o A Dbetter fit to the model
was obtained for data from
2 25000- female rats.
=]
§: 20000- * Rats exposed to 3 or 10,
u'°> but not 30 mg/m3,
© 15000 approached steady state.
10 mg/m® « Reduced pulmonary
10000~ clearance is likely
associated with lung
5000- 3 mglm?® overload at the higher
- — doses.

0 100 200 300 400 500 600
Time (Days)
Source: NTP 2017.
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Lung Overload in Rats and Mice

Particle volume ratio on day 551

1 2 3 4 5
I | | I |
i
% smomepl
mg/m
'..g.. | NA : <¢— Threshold for overload
3 |
§ : (600 pm* per macrOphage) Time to overioad
s - 418 days
£10 mg/m?3
5 369 days
c
S
(1]
€
o 94 days
c
S 124 days

3 Particle volume ratio on day 551 (Rat)

Il Particle volume ratio on day 551 (Mice)

« Similar results were seen for lung overload based on particle surface area
in both species.

Source: NTP 2017.
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Summary
 The most common metabolic change in vivo is the reduction of Sb(V) to Sb(lll)
In the presence of intracellular thiol groups.

« Antimony(lll) trioxide has low solubility in water, but absorption and distribution
results in increased excretion with higher levels of exposure by inhalation in
workers and by distribution to tissues in animals, particularly to organs rich in
reticuloendothelial cells, e.g., spleen, liver, bone marrow.
* The 2-year bioassay data on lung burden with inhalation exposure to
overload.

antimony(lll) trioxide indicate that both rats and mice were exposed to

concentrations that resulted in the absence as well as the presence of lung
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Disposition and Toxicokinetics

Reviewer Questions
« Comment on whether the information on Disposition

and Toxicokinetics (Section 3 and Appendix B) Is clear,
technically correct, and objectively presented.

— Identify any information that should be added or deleted.
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Disposition of Antimony
Sh, 0,
Mucociliary tl’ansport\
Inhalation (extent depends on particle S|ze) Oral
(5%-10%) (~1%)
Absorption 1 1
Small
Lung g Blood |+ intestine
S : Sb + GSH
Distribution / \ (Bile)
Bone marrow
Thyroid :
Spleen Liver
Excretion Kidney

|

Urine

Feces



	Disposition and Toxicokinetics�
	Antimony Disposition & Toxicokinetics
	Antimony Metabolism
	Absorption of Antimony
	Inhalation Exposure Results in Excretion
	Excretion of Antimony
	Distribution of Antimony
	Antimony Tissue Distribution
	Toxicokinetics: Blood Antimony Levels
	Toxicokinetics: Lung Burdens in Female Mice
	Toxicokinetics: Lung Burdens in Female Rats
	Lung Overload in Rats and Mice
	Summary
	Reviewer Questions
	Disposition of Antimony





Accessibility Report





		Filename: 

		6- Antimony Trioxide ADME Powerpoint_01232018-2.00 PM_508.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 0



		Passed manually: 2



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



