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Acute Toxicity of Uranium:

A Briel Review with Special Reterence to Man
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v U discovered in 1799 by Klaproth

v Early toxiclty studies in animeals by Gmelin
(1824) indicated ingested U is “a tesble poison”

v Latter studies (Manhattan District, VWWII
established bofih chemical toxicity and
rediotosxicity |

v Chemical toxicity cdominates at enrchments
pelow about 15% U-235
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Acutte Toxiclty In Animeals
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0 Varfations in interspecies sensitvity: Based on kg of U
per kg of body weight, species sensiiivity follows this,
ordering

rabit > rat > guinea pig > Mouse
Ralbit is =40 times as sensitive as mouse

Humens et lower end of sensitvity scale




Eﬁﬁ@p@ﬂ@ﬁﬂ@ﬂ o Humans

I S e [ N A R SRR 5 WA :

LA

Using rats, a relatively sensitve species for which much
deta are available, and linear extrapolaition of g of U/kg
of lboay weiglht:

Oral LDg, for uranium nitrate hexahydrate (soluble and
hence more toxic) U in rats is 540 mg/kg per day (@254
mg of Ulkg of body weight)

This corresponds to daily oral intake of 37.8 g of the
compound or 18 g of U for 70 kg reference man
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o More recently, Domingo et al.(1987 - clted in
ATSDR Toxicological Profile on U) indicate that
the acute oral LDgg In rats and mice for & single
intake is et least 100 mg U per kg of body weiglht
based on uranium acstaie

0 This equates to 7 g for a 70 kg man, or aoouf
1/3 of what was determined for the hexahyadrate

| ooy SO cTros CRD el LB L cen” W T




H@m@n Exposure to Uranium
= Th@ﬁi@ are rm@) f@p@ﬁt@d @@@ﬁh@ In humans
following acute or chronic intake of U dus to U

0 Prior to discovery off insulin in 1921-22 by
Banting and Best, oral administration of U was
used as therapy for diabeltes

0 Therapeutic doses of several grams
administered dally per os have been reportsc

In at least 2 dozen patients wuﬁh@@]ﬁ f@ﬁ@ﬂﬂﬁﬂ@@
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Cases Involving Large @[@ﬂ Intakes of
S@ Mb € (Ty[@@ =) U[’f@m
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: P . | GCelouleied Acuie
| | | | " Inheletion Required to
Peper . Orel Inieiks (gU) | rom | Pr@d Bauivalent
A | troesion (6 aney Burden (mg)
Bond Cese 9 268 3 2.5E+01 | 75@
 Bond Cese @ . 1829 | 1.2E+02 | 3.B8EH03
 Duncen Case 1 | 24E+01 f 748402
 Duncan Case 2 39 3.3E+09 1.0E+08
. Duncan Cass 3 | 6.56+01 2.0E+03
‘D@nﬂrmél | 111 5.1E<01 1.6E+03
' Duncen Cese 5 . 50 | 32509 | QOE02
West (1896) Case 1 901 5.2E401 1.6E+08
W(ﬂ)@ ; | 38Es@1 | 12E408
‘West (1896) Case 8 27 24401 | 7.3E+02
Bradbury 9w | seEe0l 126608
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Involving Injections (I'vpe [F or I'ype
M) Uranium '
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 Peper | Celloulstied Peelk Kidney | Celouleted Acuts Inhelefion |
| Injection | of Type F Urenium ’
(mg) b Required o !
| . Equivelent :
| f o - (mey) |
Hursh and Spoor- 3.5EH00 | 1.9+02
Injection Experiment 8
Hursh and Speor- 2.8E+00 , 9.7E+01
 Injection 7 |
' Hursh and Spoor- g 828401 | 9.0E+01
- Injection | i

Nofiz: For cases 7 end 8, the aciuel orel intake wes Type M melerdel, but the aculs inhaletion intaks wes
celeuletied for Type F mefisdel. (This is becauss IMBAURAN calculktss the sems kidney burden for &
given acivity in the urine regerdisss of the type of mefierel.)

R &5 7 . - R L N A




Planned Administrations
University of Rochester (1948) 6 subjects
Boston [V Injections (1969) 8 sulbjects
Buttterworth single subject (1999)

Hursh et al. Oral uptake (1969) 4 subjects
Harrls inhalation experiment (1961) 1 subjects
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0 All involved small doses: no ratalities




Self-Administered = Attempted Sulcide
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O n@]uwdu]@ attem %@{t@d sufcide by taking the equivalent of
9.1 g soluble U tor a 70 kg man.

0 Chelaton therapy applied

0 Meny healh problems; including significant reneal
impeairment eand persistent incomplete Fanconi’s
syndrome. History of mental lliness.

0 Unknown ff the individual would have survived wilthout
treatment.

0 Individual had regularly taken 14 drugs, @ number of
topical agents, including anfiiugeals and sferiods in 12
months prior to sulcide afftampit.

0 Unknown whet effect these medicines had.
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Sel-Administered = Attempted Suicide
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0 History of gastrointestinal ulcerations

0 It is likely thet an impaired muscosal barier
alded absorton and signiicantly increased his
toxic insult”

0 Al efffects other than kidney anc glycosuria
related effects likely due to other causes

O Fancon’s syndrome can 0@ caused by
medicalions

0 Limited credence should be placed on this case.
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Accldental Exposures
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0 Relatively few cases

0 Mostly invelving UFg
- Single massive aculle exposurse
- [HIF efffiects
- Transitory kidney eliects

No dealths atirioutable to U
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ESE@E@U @hm@m @f Toxic Level

. Sy&%ﬁ@mU@ 114 mg McGuire (1991)

0 Corresponds to oral intake of =~ 6.7 g
(essumes fy = 0.02)

0 Equates to inhalation intake of 0.41 g
based on 5 ym AMAD Type F soluble
aerosol
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Conclusions

O Aigh acute doses In animeals can cause death
0 Sensitivity varies among species

0 There has never been a death attributable to
uranium polsening in humans

0 Humeans seem to be less sensitive to both acute
anc chronic toxic effects of uranium than other
mammalian species studied

0 Insolubble compounds certainly less harmiul from
a chemical perspective and have reportedly
been reported as nontoxic
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= Aﬂﬁh@@gh ﬁh@ @ﬂaﬁ@ on which to @@ﬁ@bﬂﬂ@h
oral end inhalation acute LDy, for uranium
N Man are sparse, they appear adequate
to conclude that the LD, for oral intake of
soluble uranium @@mpwn@]@ exceeds
several grams anad probably exceeds 10
grams of uranium, and for inhalation
ntakes is at least, greater than 1 g, and
likely significantly greafter.
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Kathren and Burklin's 18t Paper
leads to:
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0 Conservative Recommendations:
0 Provisional LDgg Tor oral intakes © @
0 Provisional LDy for inhaletion intakes 1 g




