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Hypotheses Scope!

1. Infafation of uranitam aerosofs during the GLiF War from
combusstion of DU-containing weapons restited in CNG
depasilion and subsequent necrodegeneralion in a subset of
thase exposed — Fark-Impact Scenario:

= Acute {15 min) — high-level concentraions {500 mg,/ n3)

m Expose rats by inhalation to aerosols of uranium varying in
solubility, to tantalum oxide, or to air

2 Transient conditions which compomive the offactory .
epithelium will enbance the enltry of uranium and the =~ March-Through Scenatio:
subseguent develgoment of nevrodegeneration = Short duration — moderate concentration {1 mg/m3 - 6 hrs)

— Clean-Up Scenario:

3 Markers of necrodegeneration will be correlated with the . .
concentration andpatraw oquoasiﬁon af Lramium within the = Longer duration — moderate concentration (1 mg/m?/ 6 hrs;/ 30 days)
NG following infalation exposore Mairtenance Scenario:

= Long-term —low concentration {0.01 mg,/m3/ 6 hrs/ 30 days)
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Scope {cont'd): Importance of team experience

= BExpose with and without concommitant respiratory tract

inflammation » Relevant exposure methods
— Magnitude of effect, target organ, and overall toxicity
m Localize U & assess pathology in CNS, lung, kidney dependant on route and pattern of exposure

= Assess time course of response through serial sacrifices at 0,

n Physiologic exposures
30, 180, and 360 days post-exposure ¥ g p

— Physiological defense mechanisms can be swamped by
excessive exposure concentrations

m Intra regional localization /e sittr

— Non-homogeneous deposition can be diluted by inclusion of
non-affected tissues

= History with sensitization protocols
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. Uranium uptake in brains
Kidney metal uptake P
4 hr post=15 min high dose exposure
At 4 hr post “tank-impact” exposures, only U0, Characterization of MDLs across Brain Regions Analyzed
animals showed detectable U in kidneys 95% Cl
Structure MDL SE Lower UpperQ
Max concentration expected at 7 days post exposure CPu 2563 005 243 2630
Glomeruli 2B0 003 253 2B6O
Mitral 262 003 255 2690
Pooled tissue to increase sensitivity - UO3 early deaths SN 285 008 245 2(50
Sp 2B7 005 258 2760
Tu 243 005 233 2530
Day 6 death (n=5) 34.2 + 2.1 mg/kg U dry weight Overall 258 002 254 2EZ20
Day 7 death (n=3) 346 + 1.7 mg/kg U dry weight
Day 8 death (n=3) 246 + 1.7 mg/kg U dry weight
Day 10 and 13 death (n=2) 23.4 + 1.3 mg/kg U dry weight. No detectable uptake —regardless of form

Early Deaths and Moribund Sacrifice of Rats
After Inhalation Exposure to U0,

Histologie Score”
Pathology at 4 hr post-exposure e o Mot kil Lng

Kidney
Tubular Hecrosis  Uremic Pneumonia
M F M F

Tank-Impact Scenario 2 1 0 - 0 -
4 o - 4 -
{Moribund sacs & deaths at <14 d included) 8 0 - 38 - 34
7 03 - 33 -4
8 12 4 4 34
10 o -3 -
13 10 3 - 3 -
nz2

“litid number 2 risk: 24 M, 34 F
“2=Mid; 3= Moderge: 4 = Marked
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Low dose, longer duration U exposures
March-Through Scenario
Clean-tip Scenario

Exposure Characterization

m Nose-only inhalation, rats, male and female
m 1 or 30 day exposure (6 h/day. 5 daysfweek)
m UO,:U0;, 1:1 mixture
m Target conc 1 mg/m3
— Actual conc 1.02 + /- 0,12 mg,/m3

— Size 1.66 + /- 0,01 micron
— sigma-g 1.55 + /- 0.11

Results -- 4 hr post-exposure

m Clean-Up Scenario (30 d x 6 hr — 1 mg/m? U, +U0,)

— no endotoxin — no uptake observed

u March-Through Scenario(1dx o — 1mgim? Uo,+10.)

— noendotoxin —no uptake observed

u March-Through Scenario with nasal inflammation
— 2 of 8 animals show tplake in giomerdius, 1 afso in

m Sacrifices 0, 30, 180, 360 days post-exposure deeper mitral celf layer
Conclusions
m Very Short/High Dose — Fank-Impack scenario In progress

— no detectable CNS uptake regard ess of solubility
— Solubility-related newroinflammation

— Most soluble forms result in extensive renal deposition
and renal toxicity

— Females more sensitive to renal toxicity

m Short-term/ Moderate Dose — March-Through
Scenario

— Nasal inflammation increases the probability of CNS
deposition and transport with low dose inhalation for 6
hr durations

m Longer-duration/ Moderate Dose — Clean-Up
Scenario
— Mo uptake observable in animals without inflammation

M February, 204 WA Rasaarch Commimes EH

m Characterization of nasal inflammation

m 30 day exposure with inflammation

Characterizing longer survival times

Continued analysis of neurotoxicity at longer
survival times

m Additional exposures at lower doses
(Mainfenance Scenario)
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