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Health Effects of Depleted Uranium: AFRRI Research

Background

Gulf War invalved first combat wse of munitions raade with depleted
urariurm (DU only Coalttion forces weed DU, DU casualties resulted
from friendly-fire incidents.

Standard surgical guidelines dictate metal fragments be isft in place if
risk of surgery is greater than potential damage fragments may cause
later

Given demonstrated effectiveness of DU munitions, U.S. can expect
adversaries will use such weapons in future conflicts, resulting in much
Jarger numbers of DU casualtes

AFRRI research: are existing fragrent removal guidelines aporoprate for
2 metal with the unique chemical and radicological properties of DU?

Health Effects of Depleted Uranium AFRRI Research

D8 shrapnel in lower leg

Health Effects of Depleted Uranium: AFRRI Research

EXPERIMENTAL APPROACH

Rat model (Sorague-Dawley] with embedded DU peliets;
in vitro studies with culfured calls (HOS)

* Basic foxioological study: redistribution Winetics and evidence of
toxicly, develop disiibulion mode!

* Assessment of carcinogenic potential

* Immunofoxicity

* Esfimale risk and develop freatment sirafegies
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® DU excretion rate sabilizes about 6 months after implantation

S ) * DU altered electrophysiological activity in the hippocampus
* Mo changes observed in urine glucose, protein, LOH and other markers of )
Eicdney function even with high tevels of uranium in the Kidney and urine ® Mo gross behawon;;changteaj wj\? re orbsggego 786-702 (1999)
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Transforration Mutagenicly, Carcinogenicily..

Transformation, Mutagenicity, Carcinogenicity increased Oncogenhes
- M
Principal investigator: Alexandra Wilier, Ph.D. £ 12
= B gutated ph2
S 1
* Other heavy metals have been shown o be mufagenic and have 9
the capacity o confer tumorigenic potential to exposed cells B L
[
* Defermine whether exposure (o embedded DU presents a fong- @ 4
term risk of cancer § rl |_L|
g 2
* In Vivo 855855 ONCOQENE expression in DU -iImplanted animals; T . -
as5e55 genetic instability in ymphocytes from implarfed animals Liver Muscle Kidney
195 55 1385
* [nVitro: standard methodologies In culfured celis to assess both DU Content (g DU Tissue)

mutagenic and tumorigenic pofential of exposure fo DU
* DU inguces oncogenes known fo be involved in carcinogenesis

Health Effects of Depleted Uranium: AFRREI Research
Transormation, Mutagenicfy, Carcnogenicly. ..
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Transformation, Mutagericity, CArcinogeniciy...
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* Urine from DU animals is mutagenic (Ca) typical of tung sten military alloy

Miler et al, Mutagenesls, 13 643645 (1924
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Transforrmation, Mutagenicity, Carcinogenicily. .

Radiation vs. Chemical Toxicity of DU
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* DU transforms cells to a turmorigeni phenotype, cells form Wmors in mice

Mileret 2., Envimn. Health Persp. 106, 985971 (1998); Miller ot al., Radiat. Res. (ir Aress)

Uranium Specific Activity (uCi‘g)

* DU-induced transformation rate Js influenced by radio activity of OU, not just
cherical toxicity

Mifler et &l Radiaion Prodechion Dosin elry, sebn ded
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immunotoxicity

Principal investigators: David VMeClain, Ph.D. and
John Kalinich, Ph.D.

* Imrmune system s represented in a vanely of fissues
* Cther heawy meltals have been shown to be Immunotoxic
* AFRRI DU Distribution and Toxicity study defermined there are

alferations In several immune system parameters in DU-implanted
rafs
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FTPIRGRCICTY

PADAP Staining of DU-treated 774 Cells

PADAR

2-(5- Bromo- 2 pyridylaza)-
S-diethylaminophenal

Without DU Wyith DU

* Uraniuwm-specific dye labels cells that take up the metal
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Terrunotaricity
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*Soluble DU staken up and concentrated by cultured macrophages, affecting
their metabolic viabilty, and eventually leading to thelr death
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Trrprnotaxi iy
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* A vanety of hematological paramefers fimmune organ weight and celiliarily,
ymphocyte number) are aifered in mice Infected with soiuble DU compounds

*Cytctoxle T-oelis are sighificartly elevated in biood from DU-exposed animals
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Future Directions

®*  Expand DU carcinogeniciy study (in vifro and in viva);
inciude of har heavy mefals af milfans intarast

*  Expand in vivo Immunofoxicity assessment

*  Fvalyate franspenarational affgcts of in vivo axposure fo DU
in hoth mals ahd farmale rodents
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AFRRI DU Research Team

David McClain PRD Alexandra Miler PhD
John Kalinich PhD LT Blaise LeBianc PhD
Christy Emond Tom Dalfon
S5gf Michae! Stewart Vifmar \illa

Kia Brooks LT Shelly Hakspiel






