Archives of Toxicology (2022) 96:689-690
https://doi.org/10.1007/500204-022-03223-3

EDITORIAL

The Janus face of uranium in toxicology

Hermann M. Bolt’

=

Check for
updates

Received: 24 November 2021/ Accepted: 12 January 2022 / Published online: 4 February 2022

© Crown 2022

The first publication on uranium in Archives of Toxicology
(at that time: “Fiihner-Wieland’s Sammlung von Vergiftungs-
féllen”) dates back to its second volume, when Woldrich
and Bachem (1931) reported on the health status of ura-
nium miners and workers in Joachimsthal/Bohemia (now:
Jachymov, Czech Republic), which were exposed to uranium
and its radioactive decay products, especially radium and
radon. Anemia and leukopenia were frequently observed,
most pronounced in currently active uranium factory work-
ers (7 out of 8 males with <4 million erythrocytes per uL).
Similar symptoms were reported at the same time in Ameri-
can females employed with radioactive decay products of
uranium (Martland and Bachem 1931).

Uranium mining in Jaichymov was abandoned in 1964, but
it was intensified on the other side of the border, in East Ger-
many where from 1946 to 1990 more than 400,000 persons
were employed by Wismut AG (a camouflage name, German
word for bismuth), which mined more than 230,000 tons of
uranium ore, mainly used for Soviet nuclear weapons. Wis-
mut employees were exposed to a variety of occupational
risk factors, primarily the inhalation of radon and exposure
to its radioactive progeny elements. Recent studies confirm
a marked excess mortality in Wismut underground miners
due to silicosis/pneumoconiosis and lung cancer (Kreuzer
etal 2021).

While the health consequences of radioactivity of ura-
nium and its decay products have been known for decades,
reasonable scientific interest in “conventional” toxicology
of uranium has developed much later, and was accentuated
after the year 2000. To a significant extent, this interest into
the other side of uranium toxicity was triggered by reports
and speculations on “Gulf War Illness”, which had raised
international concern. U.S. and British forces used depleted
uranium in armor-piercing rounds to disable enemy tanks
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during the Gulf and Balkan Wars, which led to speculations
on possible associations between exposure to depleted ura-
nium and adverse health outcomes among veterans and civil-
ians (Marshall 2007; Shaki et al 2019; Surdyk et al 2021). A
recent investigation of Parrish and Haley (2021) has resolved
this question. The authors used a bio-kinetic model to pre-
dict the urinary concentration and uranium isotopic ratios
for a range of inhalation exposures. Mass spectrometry was
applied capable of detecting the predicted urinary depleted
uranium to 154 individuals of a population-representative
sample of U.S. veterans in whom Gulf War Illness had been
determined by standard case definitions and depleted ura-
nium inhalation exposures obtained by medical history.
No difference was found in the 23¥U/*33U ratio in veterans
meeting the standard case definitions of Gulf War Illness
versus control veterans, no differences by levels of depleted
uranium inhalation exposure, and no 2360, associated with
depleted uranium, was detected. These findings showed that
even the highest likely levels of depleted uranium inhalation
played no role in the development of Gulf War Illness, leav-
ing exposure to aerosolized organophosphate compounds
(pesticides and sarin nerve agent) as the more likely cause(s)
of Gulf War Illness (Parrish and Haley 2021).

By contrast to adverse health effects caused by radio-
activity, the kidneys are known as main toxicity target for
systemically available uranium compounds, as well as the
lungs after inhalation of poorly soluble uranium compounds
(DFG 2015). Thus, during the last 15 years, publications in
Archives of Toxicology dealt with mechanistic aspects of
both nephrotoxicity (Goldman et al 2006; Zhu et al 2009)
and lung toxicity (Periyakaruppan et al 2007, 2009) of
uranium. But also other aspects were highlighted, namely
effects of depleted uranium on CYP enzymes, with conse-
quences on xenobiotic and vitamin D metabolism (Guéguen
et al 2006, 2014; Tissandie et al 2006), and effects on the
bone matrix (Tasat et al 2007; Pierrefit-Carle et al. 2017;
Gritsaenko et al 2021).

There is an environmental impact of uranium toxicity,
due to exposure via drinking water and food (Shaki et al
2019). In a recent review, Bjgrklund et al (2020) pointed
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out that phosphate fertilization is an important source of
contamination with uranium in agriculture, mainly due
to contamination in the phosphate rock used for fertilizer
manufacture. Therefore, long-term use of uranium-bearing
fertilizers might substantially increase the concentration
of uranium in fertilized soils. Hydro-geochemical aspects
related to uranium-containing water sources are a new field
related to public health (Bjgrklund et al 2020).

Thus, uranium toxicity, as a matter of environmental con-
cern, will continue as a subject of toxicological investigative
efforts.
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