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Evaluation of the Health Risks of Embedded Depleted Uranium (DU) shrapnel on Pregnancy
and Offspring Development

Oct 1998

36 pages

Authors: Kimberly A. Benson; HENRY M JACKSON FOUNDATION ROCKVILLE MD
... laboratory is currently assessing the toxicity of embedded depleted uranium on the female rat This research
is intended ... would produce excessive tissue damage. Uranium bioassays taken over a year after ... rapidly by
the glomeruli where 6O%-8O% of absorbed uranium is excreted in the first 24 hour after ... tubules where it
produces significant toxic effects. Uranium also enters the bone, where it competes with calcium ... short- term
storage site from which uranium has been shown to be slowly released ... and kidney are other major sites of
uranium deposition, with a possible long-term storage mechanism ...

Status of Health Concerns about Military Use of Depleted Uranium and Surrogate Metals in
Armor-Penetrating Munitions

2005

21 pages

Authors: D. E. McClain; A. C. Miller; J. F. Kalinich; ARMED FORCES RADIOBIOLOGY RESEARCH INSTBETHESDA MD
... are no conclusive epidemiological data correlating depleted uranium exposure to specific health effects, ... of
concern are resolved with further research, the use of depleted uranium by the military will continue to be
controversial. Meanwhile, there are military programs to find substitutes for depleted uranium in munitions.
Although a wide variety of ... demonstrate properties very close to the ones that make depleted uranium useful
in armor-penetrating munitions. One hundred ... , and cobalt, considered a promising surrogate for depleted
uranium in munitions, develop aggressive rhabdomyosarcomas within ...

Comparison of Scintillation Detection Efficiencies of Depleted Uranium in Wounds

May 1997

56 pages

Authors: Shelley Zuehike; AIR FORCE INST OF TECH WRIGHT-PATTERSON AFB OH
... properties. During Desert Shield/Storm, some soldiers were wounded by fragments of depleted uranium
metal which became imbedded in various locations in their bodies. ... Colorado State University in finding a
portable and easily operated system for detecting depleted uranium in wounds. In a first step towards finding
that detection system, a comparison of the relative efficiencies of three types of scintillation detectors was
conducted. Tissue-equivalent cylindrical wound phantoms with varying activities of depleted uranium metal
imbedded at varying depths were used to compare the efficiencies of ...

Separation of Depleted Uranium Fragments from Gun Test Catchment. Volume 3. Economic
Comparison of Depleted Uranium Disposal Options for Elgin AFB Gun Test Facility

Dec 30, 1993

80 pages

Authors: R. P. Wichner; W. M. Bradshaw; OAK RIDGE NATIONAL LAB TN
... an Economic Comparison of Disposal Options, and Volume IV documents Bench-Scale Tests for Separation.
Activities are described for a task entitled 'Separation of Depleted Uranium Fragments from Gun Test
Catchments, Volume III, sponsored by the Air Force ... of (1) Improved screening, with sand recycle and on site
packaging; (2) Improved screening, with sand recycle and on-site packaging with depleted uranium (DU)
fragment recycle; (3) Improved screening, with sand recycle and on site packaging, with wet separator for
derating fines; (4) ...

Separation of Depleted Uranium Fragments from Gun Test Catchment. Volume 4. BenchScale Tests of Separating Depleted Uranium from Sand

Dec 30, 1993

50 pages

Authors: A. A. Khan; OAK RIDGE NATIONAL LAB TN
... Comparison of Disposal Options, and Volume IV documents Bench-Scale Tests for Separation. Phase 2
activities are described for a task entitled 'Separation of Depleted Uranium Fragment from Gun Test
Catchments, Vol. IV, 'sponsored by the Air Force Engineering and Service Center, Tyndall Air Force Base,
Florida. The purpose of the work is to develop an improved means for separating depleted uranium projectile
fragments from target materials, principally sand. The Phase 2 activities included bench-scale tests of separation
processes that had the ...

Procedures to Calculate Radiological and Toxicological Exposures from Airborne Releases
of Depleted Uranium

Oct 1980

70 pages

Authors: Daniel A. Ensminger; Sharon A. Bucci; ANALYTIC SCIENCES CORP READING MA
... Command (ARRADCOM), are intended for use in tanks equipped with an M68 gun. These cartridges, both
containing a depleted uranium (DU) penetrator, will provide improved penetration effectiveness over ... toxicity
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exposures which may result from scheduled or accidental releases of the DU penetrator to the air as fine
particles. Depleted uranium metal is formed as a by-product of the uranium enrichment process, and contains a
very small percentage, by weight, of ... the activity of DU is much less than that of natural uranium, although
chemically both metals have similar properties.

Selective Dissolution and Recovery of Depleted Uranium from Armor Plate

May 5, 1987

48 pages

Authors: Gary Czupryna; Rhonda D. Levy; Harris Gold; FOSTER-MILLER INC WALTHAM MA
The impacted armor targets used in testing high density armor- piercing ammunition containing depleted
uranium (DU) are subject to disposal as low level radioactive waste. Because of the costs associated with
disposal of the entire armor plate and the limited use ... : To develop a selective solvent that can decontaminate
impacted armor targets containing DU for disposal or recycle. To identify and characterize technologies that can
remove depleted uranium from the solvent for solvent recycle and uranium recovery for easier hazardous
waste disposal.

Multifactorial Assessment of Depleted Uranium Neurotoxicity

Oct 2003

75 pages

Authors: Bernard S. Jortner; VIRGINIA POLYTECHNIC INST AND STATE UNIV BLACKSBURG
This is the second year of a four-year project to evaluate neurotoxicity related to depleted uranium (DU)
exposure and stress in rats. In this year, the project was modified based upon a scientific review of our project at
the Force Health Protection Review of Depleted Uranium Projects. This resulted in addition of a pilot stress
study, modification of the acute toxicity study and use of an en%enhanced stress model ... sacrifice (on days 1, 3,
7, and 30) icp-ms determination of regional brain uranium kinetics, and neurochemical and neuropathological
evaluations will be done. Block 1 of ...

Toxicological Evaluation of Depleted Uranium in Rats: Six-Month Evaluation Point

Feb 1, 1998

30 pages

Authors: T. C. Fellmar; J. B. Hogan; K. A. Benson; M. R. Landauer; ARMED FORCES RADIOBIOLOGY RESEARCH
INSTBETHESDA MD
The use of depleted uranium (DU) munitions during Desert Storm resulted in a unique type of ... differ
significantly from other metals or other routes of uranium administration. This is a 6-month interim report of an
18- month ... and assesses tissues for histological changes and for uranium content. Rats were assigned to five
experimental ... with high-dose DU (20 DU pellets). Uranium levels were high and dose-dependent in ... , urine
and bone. Despite high uranium levels in the kidney no renal toxicity ... significantly lower than controls.
Unexpectedly uranium was found in the brain of DU-implanted animals. No ...

Toxicological Evaluation of Depleted Uranium in Rats: Six-Month Evaluation Point

Feb 1998

30 pages

Authors: T. C. Pellmar; J. B. Hogan; K. A. Benson; M. R. Landauer; ARMED FORCES RADIOBIOLOGY RESEARCH INST
BETHESDA MD
The use of depleted uranium (DU) munitions during Desert Storm resulted in a unique type of ... differ
significantly from other metals or other routes of uranium administration. This is a 6-month interim report of an
18- month ... and assesses tissues for histological changes and for uranium content. Rats were assigned to five
experimental ... with high-dose DU (20 DU pellets). Uranium levels were high and dose-dependent in ... urine,
and bone. Despite high uranium levels in the kidney, no renal toxicity ... significantly lower than controls.
Unexpectedly, uranium was found in the brain of DU-implanted animals. No ...

Determination of Occupational Exposure to Depleted Uranium Based on Inductively Coupled
Plasma Mass Spectrometry

May 2000

19 pages

Authors: Phillip R. Boyd; R. W. Tardiff; J. W. Ejnik; Alistair J. Carmichael; Matthew M. Hamiliton; ARMY RESEARCH LAB
ADELPHI MD
... on inductively coupled plasma mass spectrometry (ICP-MS) to determine the isotopic composition of uranium
in urine at levels that indicate occupational exposure to depleted uranium (DU). DU exposure is indicated by a
range for U-235 between 0.72 and 0.2 percent. Using the ICP-MS isotopic ... 14 ng L/cm in the original urine
samples, which is at or near uranium levels in the general population (not occupationally exposed to uranium).
We ... of U-235 in urine samples characterized by higher than normal uranium levels, and thus whether
occupational exposure to DU has ...

Morphological Characteristics of Particulate Material Formed from High Velocity Impact of
Depleted Uranium Projectiles with Armor Targets

Nov 1978

28 pages

Authors: Michael A. Patrick; J. C. Cornette; AIR FORCE ARMAMENT LAB EGLIN AFB FL
Scanning electron microscopy was used to investigate the particles formed when depleted uranium projectiles
(99.25 percent depleted uranium, 0.75 percent titanium) impact armor targets. Special emphasis was placed on
the morphological characteristics of the particles in relationship to size, crystalline structure, and inherent stability.
Airborne particles, which had been collected on cellophane tape, were observed directly following sputter coating.
These particles were ...

Separation of Depleted Uranium Fragments from Gun Test Catchment. Volume 1. Summary
and Recommendations

Dec 30, 1993

63 pages

Authors: D. B. Lloyd; R. P . Wichner; H. W. Jermyn; OAK RIDGE NATIONAL LAB TN
... of Disposal Options, and Volume IV documents Bench-Scale Tests for Separation. Results of activities are
described for a task titled 'Separation of Depleted Uranium Fragments from Gun Test Catchments, Vol. I,'
sponsored by the Air ... Center, Tyndall Air Force Base. This report presents the results of a series of activities
designed to develop an improved method for separating depleted uranium from target materials, principally
sand. Recommendations are offered for the most attractive method from both economic and technical
perspectives. The search ...
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Establishment of an Animal Model to Evaluate the Biological Effects of Intramuscularly
Embedded Depleted Uranium Fragments

Page 3 of 8

Jul 1996

20 pages

Authors: Carl A. Castro; Kimberly A. Benson; Victor Bogo; Eric G. Daxon; John B. Hogan; ARMED FORCES RADIOBIOLOGY
RESEARCH INST BETHESDA MD
During the Persian Gulf War, 36 U.S. soldiers were wounded by depleted uranium (DU) munitions. Based on
medical guidelines for conventional shrapnel injuries (nonradioactive), many DU fragments were left in ... 8
chemically inert tantalum (Ta) pellets of similar size. Urinary uranium levels were measured on days 1, 3,7, 14,
28, 60, and ... 14,28, 60, and 120 after surgery. Urinary uranium levels for Ta-implanted rats remained at
background levels. In contrast, the average urinary uranium level for DU-implanted rats was significantly
elevated on day 1(28.69 ug U/I) ...

Evaluation of the Health Risks of Embedded Depleted Uranium (DU) shrapnel on Pregnance
and Offspring Development

Oct 1999

3 pages

Authors: Kimberly A. Benson; HENRY M JACKSON FOUNDATION ROCKVILLE MD
This part of the medical research on "Evaluation of the Health Risks of Embedded Depleted Uranium D (DU)
Shrapnel on Pregnancy and Offspring Development" was unable to be completed because the depleted
uranium was not available.

Evaluation of the Health Risks of Embedded Depleted Uranium (DU) shrapnel on Pregnancy
and Offspring Development

May 2001

79 pages

Authors: Kimberly A. Benson; HENRY M JACKSON FOUNDATION FOR THE ADVANCEMENT OF MILITARY MEDICINE
ROCKVILLEMD
The results of studies conducted with female rats implanted with depleted uranium pellets showed that
significant levels of uranium could be measured in the rat urine and tissues sampled upon necropsy. Despite the
significant uranium levels, especially in the kidney, this methodology did not yield the renal toxicity that could
have been expected from the scientific literature. Most likely this is due to the method of administration, a
constant uranium supply from an implanted pellet in the rat leg. Of specific interest to any female soldiers ...

Neurotoxicity From Chronic Exposure to Depleted Uranium

Apr 2006

19 pages

Authors: Stephen M. Lasley; ILLINOIS UNIV AT CHICAGO
... project is designed to test the hypothesis that chronic exposure to depleted uranium (DU) impairs neuronal
processes underlying cognitive function via alterations induced at hippocampal ... has been uncovered that
suggests a direct effect of uranium to diminish stimulated hippocampal glutamate release which may ... in other
laboratories. Given the similarity of the effects of uranium on transmitter release to those of other multivalent
metals ... is continuing it is clear that additional studies are warranted on uranium's actions, particularly those
related to developmental neurotoxicity.

Multifactorial Assessment of Depleted Uranium Neurotoxicity

Dec 2006

121 pages

Authors: Bernard S. Jortner; VIRGINIA POLYTECHNIC INST BLACKSBURG
... 5-YEAR PROJECT TO EXPERIMENTALLY ASSESS THE NEUROTOXICOLOGIC POTENTIAL OF
EXPOSURE TO DEPLETED URANIUM (DU), AND THE ROLE OF STRESS IN ALTERING THE TOXICITY.
THE PROJECT INVOLVED DETERMINATION OF THE TOXICOKINETICS OF DU IN ... FINDINGS IN THE
ACUTE STUDY WERE DOSE-RELATED ELEVATED URANIUM IN BRAIN REGIONS, AND TRANSIENT
DECREASE IN DOPAMINE ... DU-IMPLANTATION/STRESS STUDY WERE DU DOSE-RELATED INCREASED
URANIUM CONCENTRATIONS IN SERUM, KIDNEY AND BRAIN REGIONS IN ... GROUP, ALSO
UNMODIFIED BY STRESS. THESE STUDIES SHOW THAT URANIUM MOBLIIZED FROM PERIPHERAL
SITES CAN ENTER THE BRAIN ...

Effect of Molybdenum Ion Implantation of the Pitting Corrosion of Depleted Uranium - 0.75
Titanium Alloy

Jul 1993

14 pages

Authors: K. S. Lei; F. Chang; M. Levy; ARMY RESEARCH LAB FORT MONMOUTH NJ
Pitting corrosion of molybdenum-ion-implanted, depleted uranium -0 75 Ti (DU -0 75 Ti) has been studied
electrochemically in acidic. neutral, and alkaline solutions containing sodium chloride, and the results have been
compared to those of the ... and forms simple or complex molybdates that inhibit pitting corrosion. The implanted
molybdenum does not dissolve in the neutral chloride solution and inhibition does not occur. Uranium alloys,
Uranium titanium alloys, Molybdenum, Ion implantation, Corrosion, Pitting, Surface inhibition analysis. 1

Neurotoxicity From Chronic Exposure to Depleted Uranium

Apr 2004

15 pages

Authors: Stephen M. Lasley; CHICAGO UNIV IL
This project is designed to test the hypothesis that chronic exposure to depleted uranium (DU) impairs neuronal
processes underlying cognitive function via alterations induced at hippocampal glutamatergic synapses. As ... 2
(defining integrity of hippocampal glutamate release). Blood and brain concentrations of uranium (U) increased
monotonically as a function of exposure level and duration up to 12 months ... and the fact that exposure in
military scenarios is continuing, additional studies are warranted on uranium actions in several experimental
settings.

Multifactorial Assessment of Depleted Uranium Neurotoxicity

Oct 2002

26 pages

Authors: Bernard S. Jortner; David S. Barber; VIRGINIA POLYTECHNIC INST AND STATE UNIV BLACKSBURG
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This is a three-year study on the neurotoxic potential of depleted uranium (DU) in laboratory rats. The effect of
stress on DU kinetics and toxicity will also be evaluated. Previous studies with Gulf War veterans and
experimental animals exposed to embedded DU suggest that neurotoxicity may ... animals using forced
swimming as described in previous Gulf War Illness studies. These studies will help define the neurotoxic
potential of DU and by correlation with serum uranium, aid in identifying individuals at risk for DU neurotoxicity.

Multifactorial Assessment of Depleted Uranium Neurotoxicity

Oct 2004

100 pages

Authors: Bernard Jortner; VIRGINIA POLYTECHNIC INST AND STATE UNIV BLACKSBURG
This is a four-year study on the neurotoxic potential of depleted uranium (DU) in laboratory rats. Previous
studies with Gulf War veterans and experimental animals exposed to embedded DU suggest that neurotoxicity
may result from DU exposure (McDiarmid et ... and most of the neurochemical data were obtained and analyzed.
Neuropathological studies of the brain were also performed in this year. Tissue uranium assays were done in
part. 4- Long-term toxicity study- This will assess chronic exposures from implanted solid DU particles, a ...

Recycling/Disposal Alternatives for Depleted Uranium Wastes

Jan 1981

89 pages

Authors: Sharon A. Bucci; James Y. Nalbandian; David M. Kagan; ANALYTIC SCIENCES CORP READING MA
All depleted uranium (DU) waste generated during test activities and from unused war reserve is subject to
disposal as low-level radioactive waste. At present there is no operational alternative to sending DU wastes to
commercial disposal sites for burial. Because of the uncertainties associated with the use of commercial sites in
the future, the Air Force is seeking to identify and evaluate feasible recycling/disposal alternatives for the
disposition of its DU wastes. In this report, potential recycle and disposal options are defined and briefly
characterized. For each form of ...

An Environmental Assessment for Open Air Testing of Munitions Involving Depleted
Uranium at MICOM

Apr 15, 1983

24 pages

Authors: Stephen C. McGuire; M. C. George; ALABAMA A AND M UNIV NORMAL DEPT OF PHYSICS AND MATHEMATICS
This report summarizes the results of a project to assess the likely impact on the environment of an open air
testing program involving depleted uranium (DU) at MICOM. Technical aspects of DU are briefly reviewed and
the topography and climate of the proposed test sites are characterized. Under the assumptions of the analysis
used in preparing this report no biologically significant concentrations of DU in air are anticipated. Establishment
of an onsite monitoring program to test for DU in air, ...

Protocol for Monitoring Gulf War Veterans with Imbedded Fragments of Depleted Uranium

Mar 1993

24 pages

Authors: Eric G. Daxon; ARMED FORCES RADIOBIOLOGY RESEARCH INST BETHESDA MD
This protocol will implement two separate but complementary efforts. The first is the clinical follow-up of Desert
Storm patients with known or suspected imbedded depleted uranium (DU) fragments, DU contaminated wounds
or significant amounts of inhaled DU. The second is the conduct of research into the toxicological and radiological
effects of this unique exposure modality

Separation and Depleted Uranium Fragments from Gun Test Catchment. Volume 2.
Catchment System and Separations Methods

Dec 30, 1993 139 pages

Authors: R. P. Wichner; A. A. Khan; J. M. Hoegler; OAK RIDGE NATIONAL LAB TN
... , Volume II contains Catchment System Evaluation and Separation Methods, Volume III contains an Economic
Comparison of Disposal Options, and Volume IV documents Bench-Scale Tests for Separation. Phase I activities
are described for 'Separation of Depleted Uranium Fragments from Gun Test Catchments, Vol. II,' sponsored by
the Air Force Engineering Services Center, Tyndall Air Force Base, Florida. The purpose of the work is the
development of improved means for ...

A Systems Engineering Approach to Environmental Risk Management: A Case Study of
Depleted Uranium at Test Area C-64, Eglin Air Force Base, Florida.

Dec 1994

329 pages

Authors: Charles M. Carter; Kristina M. Fortmann; Stephen W. Hill; Robert M. Latin; Edward J. Masterson; AIR FORCE INST
OF TECH WRIGHT-PATTERSON AFB OH SCHOOL OF ENGINEERING
... these environmental issues with respect to current and future USAF base land use. This thesis uses the
systems engineering technique to assess human health risks and to evaluate risk management options with
respect to depleted uranium contamination in the sampled region of Test Area (TA) C-64 at Eglin Air Force
Base (AFB). The research combines the disciplines of environmental data collection, DU soil concentration
distribution modeling, ground water modeling, ...

Carcinogenesis of Depleted Uranium Fragments

Feb 1996

32 pages

Authors: Fletcher F. Hahn; DEPARTMENT OF ENERGY ALBUQUERQUE NM ALBUQUERQUE OPERATIONS OFFICE
Several soldiers from the Gulf War were wounded by depleted uranium (DU)-containing shrapnel. There is
concern that DU may be more hazardous than other shrapnel because of its radioactivity and known toxicity to
the kidney. The risks associated with the long-term exposure to DU in this form are thought to be low, but are
poorly understood. Predictions of risk are necessary to guide the medical management of soldiers with DUbearing wounds both now and in the future. We are determining the carcinogenicity of radioactive DU fragments
in ...

Health Effects of Embedded Depleted Uranium Fragments

Nov 15, 1996

43 pages

Authors: David R. Livengood; ARMED FORCES RADIOBIOLOGY RESEARCH INSTBETHESDA MD
During Operation Desert Storm (ODS) friendly-fire incidents resulted in patients wounded from embedded
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fragments of depleted uranium (DU) metal. Existing fragment removal guidelines dictated fragments be left in
place unless they were a present or future threat to health. An Armed Forces Radiobiology Research Institute
(AFRRI) 1993 review of the potential health effects of allowing DU fragments to remain in place found no
evidence to warrant a change in the fragment removal policies. However, sufficient uncertainties existed ...

Tank-Automotive and Armaments Command (TACOM) and Army Materiel Command (AMC)
Review of Transuranics (TRU) in Depleted Uranium (DU) Armor

Jan 2000

25 pages

Authors: Ramachandra K. Bhat; ARMY TEST MEASUREMENT AND DIAGNOSTIC EQUIPMENT ACTIVITY FORT BELVOIR
VA
The United States Department of the Army (DA) Nuclear Regulatory Commission (NRC) license for Depleted
Uranium (DU) armor is managed by the Tank- automotive and Armaments Command (TACOM). In August 1999,
The Department of Energy (DOE) informed the Army that DU armor carried trace amounts of transuranics, (TRU)
and Technetium-99 (Tc-99). The NRC subsequently requested the Army submit an amendment to its DU Armor
license (NRC Materials License No. SUB-1536, Docket No. 040-08994) to reflect the quantities of TRU contained
in the Army's DU Armor based ...

Carcinogenicity and Immnotoxicity of Embedded Depleted Uranium and Heavy-Metal
Tungsten Alloy in Rodents

Oct 2002

17 pages

Authors: Alexandra C. Miller; John F. Kalinich; David E. McClain; HENRY M JACKSON FOUNDATION FOR THE
ADVANCEMENT OF MILITARY MEDICINE ROCKVILLEMD
This study investigates the carcinogenic and immunotoxic potential of embedded fragments of depleted uranium
(DU) and a heavy-metal tungsten alloy (HMTA) to determine if carcinogenicity and immunotoxicity are correlated
with tissue-metal content. We hypothesize that long-term chronic exposure to embedded DU and HMTA initiates
changes in normal immune function that will eventually result in a carcinogenic response characterized by both
tumor formation at the fragment implantation site ( ...

Neurotoxicity From Chronic Exposure to Depleted Uranium

Apr 2003

9 pages

Authors: Stephen M. Lasley; ILLINOIS UNIV AT CHICAGO
This project is designed to test the hypothesis that chronic exposure to depleted uranium (DU) impairs neuronal
processes underlying cognitive function via alterations induced at hippocampal glutamatergic synapses. As
prescribed by the Statement of Work, efforts were initiated in year I on Technical Objectives 1 (establishment of
chronic exposure protocol) and 2 (defining integrity of hippocampal glutamate release) and are continuing into
year 2. Blood and brain tissue are being collected in three exposure groups ...

Preconceptional Paternal Exposure to Embedded Depleted Uranium Fragments:
Transmission of Genetic Damage to Offspring

Mar 2003

9 pages

Authors: Alexandra C. Miller; HENRY M JACKSON FOUNDATION FOR THE ADVANCEMENT OF MILITARY MEDICINE
ROCKVILLEMD
The Persian Gulf War resulted in friendly fire casualties among U.S. personnel injured by fragments of depleted
uranium (DU) munitions. The demonstrated effectiveness of such weapons makes it likely that they may be used
against U.S. forces in future conflicts. Uncertainty about how aggressively to remove fragments of the
radioactive, chemically toxic DU has stimulated research into the long-term health consequences of embedded
DU fragments. There has been no previous research to determine whether long-term exposure to embedded DU
can affect the ...

Radiological Characterization of Building 611B Depleted Uranium Firing Range
Characterization

Jun 2004

280 pages

Authors: Thomas J. O'Dou; Joseph A. Fabiano; ARMY ARMAMENT RESEARCH DEVELOPMENT AND ENGINEERING
CENTER PICATINNY ARSENAL NJ QUALITY ENGINEERING DIRECTORATE
Building 611B testing facility at the Armament Research, Development and Engineering Center (ARDEC),
Picatinny, New Jersey was used for firing operations and ballistics testing of small scale depleted uranium
(DU/U-238) and/or staballoy kinetic energy penetrators and storage from July 1979 to October 1984. Uranium238 and its short-lived daughters are the only radionuclides of concern. Subsequent to the approval of the
Guitierrez- Palmenberg, ...

Preconceptional Paternal Exposure to Embedded Depleted Uranium Fragments:
Transmission of Genetic Damage to Offspring

Mar 2004

9 pages

Authors: Alexandra C. Miller; HENRY M JACKSON FOUNDATION FOR THE ADVANCEMENT OF MILITARY MEDICINE
ROCKVILLEMD
The Persian Gulf War resulted in friendly fire casualties among U.S. personnel injured by fragments of depleted
uranium (DU) munitions. The demonstrated effectiveness of such weapons makes it likely that they may be used
against U.S. forces in future conflicts. Uncertainty about how aggressively to remove fragments of the
radioactive, chemically toxic DU has stimulated research into the long-term health consequences of embedded
DU fragments. There has been no previous research to determine whether long-term exposure to embedded DU
can affect the ...

Carcinogenicity and Immunotoxicity of Embedded Depleted Uranium and Heavy-Metal
Tugsten Alloy in Rodents

Oct 2004

51 pages

Authors: John F. Kalinich; HENRY M JACKSON FOUNDATION FOR THE ADVANCEMENT OF MILITARY MEDICINE
ROCKVILLEMD
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This study investigates the carcinogenic and imunotoxic potential of embedded fragments of depleted uranium
(DU) and a heavy-metal tungsten alloy (WA). Male Fischer 344 rats are surgically implanted with pellets of DU,
WA, tantalum (inert metal, negative control), or nickel (known carcinogen, positive control). In Year 3 of this
study, we found that implanted WA resulted in tumors at the implantation site in 100% of the rats. These tumors
developed rapidly (within 18-22 weeks) after pellet ...

Carcinogenicity and Immunotoxicity of Embedded Depleted Uranium and Heavy-Metal
Tungsten Alloy in Rodents

Oct 2005

34 pages

Authors: John F. Kalinich; Alexandra C. Miller; David E. McClain; HENRY M JACKSON FOUNDATION FOR THE
ADVANCEMENT OF MILITARY MEDICINE ROCKVILLE MD
This study investigates the carcinogenic and immunotoxic potential of embedded fragments of depleted uranium
(DU) and a heavy-metal tungsten alloy (WA). Male Fisher 344 rats were surgically implanted with pellets of DU,
WA, tantalum (inert metal, negative control), or nickel (known carcinogen, positive control). We previously
reported that implanted WA resulted in the rapid formation of tumors, identified as rhabdomyosarcomas,
surrounding the pellets. In Year 4 we found that these tumors had, ...

Carcinogenicity and Immunotoxicity of Embedded Depleted Uranium and Heavy-Metal
Tungsten Alloy in Rodents

Oct 2006

73 pages

Authors: John F. Kalinich; Alexandra C. Miller; David E. McClain; HENRY M JACKSON FOUNDATION FOR THE
ADVANCEMENT OF MILITARY MEDICINE ROCKVILLE MD
This study investigated the carcinogenic and immunotoxic potential of embedded fragments of depleted
uranium (DU) and a heavy-metal tungsten alloy (WA) consisting of tungsten, nickel, and cobalt. Male Fisher 344
rats were surgically implanted with pellets of DU, WA, tantalum (inert metal, negative control), or nickel (known
carcinogen, positive control). Implanted WA resulted in the rapid formation of tumors, identified as
rhabdomyosarcomas, surrounding the pellets. These tumors had, within the ...

Carcinogenicity and Immunotoxicity of Embedded Depleted Uranium and Heavy-Metal
Tungsten Alloy in Rodents

Oct 2006

73 pages

Authors: John F. Kalinich; Alexandra C. Miller; David E. McClain; HENRY M JACKSON FOUNDATION FOR THE
ADVANCEMENT OF MILITARY MEDICINE ROCKVILLE MD
This study investigated the carcinogenic and immunotoxic potential of embedded fragments of depleted
uranium (DU) and a heavy-metal tungsten alloy (WA) consisting of tungsten, nickel, and cobalt. Male Fisher 344
rats were surgically implanted with pellets of DU, WA, tantalum (inert metal, negative control), or nickel (known
carcinogen, positive control). Implanted WA resulted in the rapid formation of tumors, identified as
rhabdomyosarcomas, surrounding the pellets. These tumors had, within the ...

Carcinogenicity and Immunotoxicity of Embedded Depleted Uranium and Heavy-Metal
Tungsten Alloy in Rodents

Oct 2006

159 pages

Authors: John F. Kalinich; Alexandra C. Miller; David E. McClain; HENRY M JACKSON FOUNDATION FOR THE
ADVANCEMENT OF MILITARY MEDICINE ROCKVILLE MD
This study investigated the carcinogenic and immunotoxic potential of embedded fragments of depleted
uranium (DU) and a heavy-metal tungsten alloy (WA) consisting of tungsten, nickel, and cobalt. Male Fisher 344
rats were surgically implanted with pellets of DU, WA, tantalum (inert metal, negative control), or nickel (known
carcinogen, positive control). Implanted WA resulted in the rapid formation of tumors, identified as
rhabdomyosarcomas, surrounding the pellets. These tumors had, within the ...

Preconceptional Paternal Exposure to Embedded Depleted Uranium Fragments:
Transmission of Genetic Damage to Offspring

Jan 1, 2006

26 pages

Authors: Alexandra C. Miller; HENRY M JACKSON FOUNDATION FOR THE ADVANCEMENT OF MILITARY MEDICINE
ROCKVILLE MD
The Persian Gulf War resulted in friendly fire casualties among U.S. personnel injured by fragments of depleted
uranium (DU) munitions. The demonstrated effectiveness of such weapons makes it likely that they may be used
against U.S. forces in future conflicts. Uncertainty about how aggressively to remove fragments of the
radioactive, chemically toxic DU has stimulated research into the long-term health consequences of embedded
DU fragments. There has been no previous research to determine whether long-term exposure to embedded DU
can affect the ...

Characterization of the Reproductive Toxicity of Depleted Uranium

Jun 2005

155 pages

Authors: Kenneth R. Still; Darryl P. Arfsten; NAVAL HEALTH RESEARCH CENTER (DET) WRIGHT-PATTERSON AFB OH
ENVIRONMENTAL HEALTH EFFECTS LAB
The purpose of the proposed work is to determine the reproductive and developmental toxicity of depleted
uranium (DU) ore in Sprague-Dawly rats. DU-tipped munitions have become common-place on the modern
battlefield and recent experience has shown that minor injuries associated with DU munitions are becoming more
common. Four hundred ninety-eight adult (P1) SD rats were implanted with up to 20, 1x2mm DU pellets and
mated at 30 and 120 days post-implantation. Preliminary findings indicate no ...

Aerosolization Characteristics of Hard Impact Testing of Depleted Uranium Penetrators

Oct 1982

62 pages

Authors: Dennis R. Chambers; Richard A. Markland; Michael K. Clary; Roy L. Bowman; ARMY BALLISTIC RESEARCH LAB
ABERDEEN PROVING GROUND MD
This report documents the findings of studies to ascertain the amount of depleted uranium (DU) aerosolized by
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hard impact testing of DU penetrators and characterize the particle size distribution of the aerosol. This study was
performed at the request of the US Nuclear Regulatory Commission. It provides data useful in evaluating the
potential health hazards to personnel of hard impact testing of DU penetrators.

Blood-Brain Barrier Transport of Uranium

Sep 2005

42 pages

Authors: Michael Aschner; VANDERBILT UNIV MEDICAL CENTER NASHVILLE TN
Recent studies of Gulf War veterans with depleted uranium (DU) embedded fragments in their soft tissues ...
the same group also suggest, for the first time, that uranium accumulates within brain tissue. It is presently
unknown ... . The purpose of this project is to identify the substrate specificity of uranium transport in the CNS,
the working hypothesis being that ... Cd(2+), Cu(2+), Ni(2+), and Pb(2+), is mediating uranium transport in the
CNS. This project focuses on examining this ... as well as an in vivo approach to delineate the pharmacokinetics
of uranium transport across the blood brain barrier (BBB ...

Neurotoxicity From Chronic Exposure to Depleted Utanium

Apr 2005

13 pages

Authors: Stephen M. Lasley; ILLINOIS UNIV AT CHICAGO
This project is designed to test the hypothesis that chronic exposure to depleted uranium (DU) impairs neuronal
processes underlying cognitive function via alterations induced at hippocampal glutamatergic synapses As
prescribed by ... -free buffer evoked modest increases in glutamate and GABA release, but acute uranium
exposure in vitro across a range of concentrations did not exhibit Ca(exp +2)-mimetic ... and the fact that
exposure in military scenarios is continuing, additional studies are warranted on uranium actions in several
experimental settings.

Inhalation of Uranium Oxide Aerosols: CNS Deposition, Neurotoxicity, and Role in Gulf War
Illness

Oct 2004

73 pages

Authors: Johnnye L. Lewis; Graham Bench; Fletcher F. Hahn; NEW MEXICO UNIV ALBUQUERQUE HEALTH SCIENCES
CENTER
... developing neurotoxicity. Substantial inhalation exposures to depleted uranium (DU) may have occurred ...
scenarios of varying duration and airborne uranium concentration. Penetration of the nose-brain barrier can ...
factor that could result in increased sensitivity to uranium uptake via penetration of the nose-brain barrier. ...
nephrotoxic effects. Soluble and insoluble uranium as well as mixtures are being studied. Analysis ... 15 min),
high dose (500 mg/cu m) uranium inhalation shows that soluble ... year post-exposure. In a small subset of
animals, uranium can be detected in the olfactory bulbs of the brain ...

Inhalation of Uranium Oxide Aerosois: CNS Deposition, Neurotoxicity, and Role in Gulf War
Illness

Oct 2005

46 pages

Authors: Johnnye L. Lewis; Graham Bench; Fletcher F. Hahn; NEW MEXICO UNIV ALBUQUERQUE
This study investigates the potential for inhaled uranium oxide (UO) aerosols to penetrate the nose-brain barrier,
... in slowly developing neurotoxicity. Inhalation exposures to depleted uranium (DU) may have occurred
during ... several scenarios of varying duration and airborne uranium concentration. Nasal inflammation could
alter ... 30 days), moderate dose (1 mg/m3) uranium inhalation, with or without induced nasal inflammation. ...
rats re-exposed to long-term, low dose uranium in combination with induced nasal damage also ... dopaminergic
neurons) 180 days after uranium inhalation. No loss of large spinal ...

Inhalation of Uranium Oxide Aerosols: CNS Deposition, Neurotoxicity, and Role in Gulf War
Illness

Oct 2003

25 pages

Authors: Johnnye L. Lewis; Graham Bench; Fletcher F. Hahn; NEW MEXICO UNIV ALBUQUERQUE HEALTH SCIENCES
CENTER
This proposal investigates the potential for inhaled uranium oxide (UO) aerosols to penetrate the nose-brain
barrier, ... neurotoxic responses. Potentially substantial inhalation exposures to depleted uranium (DU) occurred
during the GW and recent data suggests systemic DU enters ... modifying factor that could result in increased
sensitivity to uranium uptake via penetration of the nose-brain barrier. ... 500 mg/cu m) 15 minute exposures to
uranium oxides varying in solubility, with or without prior ... toxicity within 2 weeks postexposure. Although
uptake of uranium was generally not observed within the ONS, ...

Preliminary Study of Uranium Oxide Dissolution in Simulated Lung Fluid

Jan 1985

32 pages

Authors: R. C. Scripsick; K. C. Crist; M. I. Tillery; S. C. Soderholm; S. J. Rothenberg; LOS ALAMOS NATIONAL LAB NM
Depleted uranium oxide aerosols prepared in the laboratory and collected in the field were tested to
characterize their dissolution in simulated ... in vitro dissolution analysis. Particular trends regarding the
physicochemical character of uranium oxides described by other investigators were supported by the data ... .
The data suggest that under some conditions a rapidly dissolving uranium fraction may be formed concurrent
with the production of uranium dioxide. ... may play an important role in determining the hazard potential
associated with inhalation exposure to certain uranium aerosols.

Inhalation of Uranium Oxide Aerosols: CNS Deposition, Neurotoxicity, and Role in Gulf War
Illness

Oct 2002

23 pages

Authors: Johnnye L. Lewis; Graham Bench; Fletcher F. Hahn; NEW MEXICO UNIV ALBUQUERQUE ERIC H WANG CIVIL
ENGINEERING RESEARCH FACILITY
This project is investigating the potential for inhaled uranium oxide aerosols to penetrate the nose-brain barrier,
directly enter the central ... research team has successfully generated aerosols of tantalum oxide, uranium diand tri-oxides alone and in combination, and of depleted uranium. For each of these aerosols, a group of rats
was ... Data have only begun to be analyzed. Although no tantalum or uranium was observed in brain tissue two
hours following exposure to ... bulbs of animals exposed to the most soluble of the compounds, uranium trioxide.
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Although data are very preliminary, a increasing ...
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