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|Walsh (1904), Tylecote (1904} snd others hed used hexo-

C80: HEET-N

CERTATH DATA ON THE ACTION OF URANIUM AND ITS
COMPOUNDS OX THE HUMAN ORGANISM

(Litersture Review)

/Following is the translstlon of &n article by
Cendidate of Medicel Sclencez 0. 5. Andreyeva
entitied "Nekotoryye Dannyye O Bozdeystvil
Urana i Yevo Soyedineniy e Orgenizm Cheloveka”
(Bnglish version ebove) in Giglyens I Sanitar-
iys (Hygiene end Sanltation), Vol. 25, No. &,
1960, Hoscow, pages 77~52.7 |

& large number of papers haes been devoted to studles
on the toxic propertles end limits of uranium, both by us
and others (Ye. Voroshiltskiy, A. P. Rovikove, D. I. Zaku-
tinskiy, V. A. Senotzkiy, E. B. Kurlyandsksys, A. A. Rubg-
novekaya, 8. M. Mikheylovich, 5. R. Peprepelkin, Vcegtlin
and Hodge, Tannenbsum, Nelmen, etec.). |

Most suthors relate vrenium to the group of highly
toxic substaences which mey effect the entire orgenlsm.

The most dlstinct changes heve developed 1n the kidneys

(V. D. Mel'nichenko, &. P. Novikova, Fshr, Feyel, etc.).
iiver (A. Ya. Shulystikova, Tralssak, Ssta), nervous system
(M. N. Livanov, V. A. Nazarcv, Ye. N. Klimcve, 8. R. Pere-
pelkin), hematclogic systewm (Robers, Raterm&lj, gastro-
intestlnal tract, etc.

The uranium compounds have the capsclty to engender
changes Iin the metabolism of albumen (Dounce end Tien Ho-
ian), carbohydrates (A. Y&. Shulystikove), lipids (8. M.
Mikhsylovich), water (A. M. Charnyy, 8. E. Krasovitzkeya
and N. B. Lapteva).

The flrst findings on the effect of uranium on the
humen orgenism were reported towards the end of the Nine-
teenth Century, when Americen homeopaths introduced uran-
ium into pharmscology e8 & therapeutic agent for dlabetes
wellitus, since &t that time 1t was known that, smong &
number of other changes, ursnium therapy reduces glycosuris,

It wal glso known that Eennedy (1874), West (1895),

hydrated uranyl nitrate for treating & lerge number of




.

diabetics. Seversl authors reported the presence of albu-
minuria in the petients. Trials with uranyl nltrate were
performed privetely in patients with other diseases such

ot eczemn, psoriamsis, senlle strophy, ete. Later, Pack and
Stewsrt (193%0) studied the effect of Intravenous administre
tion of c¢ollolidel urenium-thorium preperetions to elght
‘cancer patients. The results of the sbove treatment are
questionable, but it is known that two of the patlents
shoved gigns of renal ilmpslirment. :

The primsry danger of uranium compounds under Iindus-
trisl conditions was pointed out by de Leét and Meurice in
1925, Their work described four cases of periphersl blood
and bone merrow chenges attributed to polsoning with uran-
 {um compounds in s Belglen ceramics factory. The dlsturb-
ance vwas expressed by & blood plcture of leukopenie
SB,lOGvS 100 leukocytes/omm), enemia, and lymphopenie

Teble 1), : . ‘

No s&lbumen end suger were found in the urine. The
chloride concentration tended to be decreased. Uranlum
wee found in the urine of &ll workers. ' :

In two individuels who were working wilth soluble
uranium sslts, changes srose after seven to 14 months, -
while the health of those working with Inscluble uranlium
splts wes found to fell zfter one yeer elght months to tvwo
FERTS . -

~ D. I. Zakutinskiy et el. demonsirsted /the exlstence
of7 & more pronounced toxlec effect from easily soluble ‘
urenium compounds thean from poorly gsoluble ones. It must
be noted that the size of the dust particles ls of great
importance in inhslatory intoxilcation with urenlum com-
pounds . ‘

Experimental investigation has demonstrated {(Wilson,
Silwester /sic/, Laskin, La Belle, et al.) that ss the
asize of the dust particles decreases the toxlcity of the
urenlum compound incresse. However, this 1ls not always
taken 1into account when investigating the influence of
uranium cowrpounds on the humen organism. ‘ ‘

“In pilot studles performed by Anmerican sathors on
personnel in uranium processing plants and plents for
urenium production, no changes in the condition of healthy
tndividuals working one to one and a half yesrs with UF
were pecordsd, ezcept in occasionsl cases. Khouland re-
ported that investigstion of the condition of heslth of
groups of workers, including three individuels gsubjected
during & yesr to the influence of verious ursnlium compounds
{sueh as uvranium trioxide or pero§id@, Ucl, , in concentra-
tiong stteining 155 mg/m3 of sir)*, no chaﬁgeﬂ in thelr

T TS e E e TRETed THE T Vor e v s Vere Protected Ega 1nst
the inhalation of powder whlle working. :
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heslth weré demonstrated. Nevertheless, Khoulsnd consider-
ed the possibility of thelr deleyed onset. ;

Subsequent groups of investlgators {Eisenbud,
Quigley, 1955) geve detailed charscterization of speciflc
detrimantal Fectore and condltions of heslth espects during
the production of urenium. The suthors preaenied data on
levels of externsl ﬁ%irradiation {25-50 mg/hr) from redon
during sterage of enriched uranlum ore (110 ¢/1), of ‘

~dyradistion during vacuum casting of vrenlum (QrfW@@k),
ete. Here the same results are reported regarding the in-
fiuence of both soluble and poorly gcluble compounds in
dust form. : : ‘

Speciflic date on interesting findings are presented

Medinrel investigation of workers demonstrated that
ander the chronic influence of scluble uranium compounds.
seven out of 130 individusls menifeszted nephrosis contract
ed from the toxlc effect of uranlum compounds in dust. c
Albumen, epythrocytes, and cylinders were demonstrable in
the urine. Uprinsry tests revealed up Lo 3.46 mg of uren- .
ium per litre. _ - :

Investigations of other vorkers frequently exposed
to the action of poorly scluble urenlum compounds revealed
no such pethology. In partlculer, 100 individuals exposed
during five yesrs to doses of 0.5-2.5 mg/m> of these com-
pounds, es well as gnother 50 exposed to doses of 2.5-10
wmg/m>, were kept under wedicel surveilllsnce. Among them
Eigsenbud, Quigley snd other investigators dlscovered no
workers with signs of demage to the kidneys or the extern-
al sspest of the liver, nor eny with biood changes. The
authors, hovever, held the reseprvation thet pathologle
wenifestations in the aspect of the llver requires & long
time. ‘

The work of Czech suthors (P&trafek et al.) giving
ohservations on groups of miners extracting uranlun ore,
who ere undergoing chronilc exposure fo the sction of ‘
urenium end its disintegratlon products, demonstreated that
side by side with liver pathology and stones {length of
service being spproximately 10 years) there were renal
shnormallties (urinary &lbumen in 17% of th@‘obaervatianﬁ)w
At the seme time, changes in the bleood pleture &8 well &g
1oss of weight were demonstrated. B :

As to deteriorstiocn of the perlpheral blood plature,
prolonged contsct with uranium and 1its disintegration prod-
ucts wes demonetrated by Borovanskil who examined 247 work-
epe in fTakhimove/ (Czechoslovakie) and obtained the |
following results: 31% were anemic, and 23% evidenced con-
sidepable decreases in toisl leukocyte numbers - less than
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5,000/cme {(0.5% has less than 3,000/ /c¢mm, indicating leuko-
penie)., ~ ‘ ‘

Several suthors ascribe the tendency to changes de-
veloping in the blood pleture to radon found in mine eal¥,
but the presence of kidney psthology, atcompenying the
appesrance of albumsn in the urine, testifled to an appsr-
ent effect of ursnium inside the organlam subjected to ln-
helation of ursnium dust. ‘

Changes in the blood in the form of leukopenia were
demonstrated by Henn (10%54) who found & deflclency in the
composition of the blood of 35 miners at the Austrlen
venture st Wessenstadt, Fichtelgeblrge. '

Control groups consisting of 29 individusls {nine
locel inhabitents snd 20 miners of non-radlicactive iron
orea) were taken for comperison. ,

Chengees in the aspect of leukocytes occurred in the
form of leukopenie {(less thean 5,000/cmm were obaerved in
seven minere, and lesg than &,00C/crm in three) wheress
only two of the 29 indlvidusls in the control group vere
leukopenic. The blood picture of the miners ghowedreu~
trophil hypersegmentation snd other aspects -« neutropenia
and relative lymphocytosis. ‘ ' :

& possible effect of chroniec expusure to urenlum on
hematopolesis iz mentionsd fn the investigationz of Khou-
landl who indlcetes that "since urenium like other heavy
radlosctive substances ls segregated in bone in sxcesslve
emounts, 1t 1s poszible that smell gquantities of radium
to which the bone marrow may be subjected during s prolong-
ed perliod of time will evoke & condition of reduced red
and white bone marrow together with abnormel chenges of
the whilte cell series.” The validity of such & supposi-
tion is corroborated by the findings of de Laet and
Meurice who found changes In the white and red blood ple-
ture of uranium workers.

Among workers in enterprises manufacturing chemicsal
reagents for uranlum selts, we glso found some indicatlions
of instebility of peripheral blood with 2 tendency to ‘
levkopenle gnd lymphopenle. The &spect of the CN3 demon- -
strated phenowmens of vegetetlive dystrophy. Fesldes thls,
geveral workers had prolonged contsct with reactive uranium
during packing, cases of uranium dermatitis and cyste of
the hends and exposed portions of the face and neck being

TH7h. KBoulend. Action of Uranium Compounds in Men. In:
Phnarmacology end Toxicoleogy of Ursniun Compounds. ITszued
in the foreipgn literature, Vol. 11, 1951, pages 224-270,
English periodicel. ‘ o
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found. 1In occasional ceses, traces of albumen were found
in the urine. o
General literature date on exzperimentsl studlies of
the toxleity of urenium ccmpounds snd material, character-
izing thelr relation to ths humen orgenism, revesls that
uranium intoxicetion sffects the entire organism. It 1s
impousible to conslder uranium sickness &s & rensl Intoxi-
cation. ' ‘ ‘
8ince similar intoxication 1ig evoked by both soluble
and insoluble ursnium compounds, one must siress the highly
uniform chavacter of the changes, slthough easlly soluble
uranium compounds show more manifest toxic activity than
do poorly soluble compounds. o :
It should be noted that in recent years many 1ln-
vestigators working on the effect of uranlum have con-
sidered not only such toxic substances but also radlioactive
elements (D. I. Zekutinskily; Elsenbud and Quigley; Vacca
and Perreau; etc.). | | |
Eisenbud and Quigley cite the fact thet during work
with urenium ccmpounds there ls & potentlal denger of in-
haling ingoluble «(-ray emitting urenium dust, as deduced
from the persistence of light dust which, over & prolonged
period of time, may induce the development of cancer.
Hueper, Zuefle, Link and Johnson demonstirated the
possibility of inducing urenium cencer end ssrcoma experi- -
mentally in snimels (rets) by prolonged sdministration of
uraniun. : , ‘ :
Vacesn and Perreau {(1955) demonstrated that under
certain conditions (fusion of metalllc uranium) lotensive
;¥~ray emizsion may result from the redistribution of prod-
ucts of urenium fusion, UXy and UX31, vhich may &lso ef'fect
the worker's organism. , R :
" The poszlbility of & radloactive effect from &
ff~irradiat10n of urenium on tissues iz demonstreted by
the experimental investligations of & group of French
authors, in pertlcular Lacessagne, Lattes and Tournler.
a?ey showed that irradistion of animsl testicles with
-reys of UX evokes the gradual development of severe
injury including sterility end complete necrosis. In con-
clusion, the authors express the view thet the blologic
effect evoked by;ﬁ~v5ya of UX is similar to that of X-ray
irrsdietion (roentgen snd ¥ -rays). | .
Besides the sbove - end F-irradiation of ursnium
and its immediate fusion products, there may he & com-
bined effeet of urenivm and its distent fusion products --
e.g. due to working with uranium containing minerals and
granivm ores, the workers may be subjected not only to
uranium dust but 8lso to the sdditional effect of uranium
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fusion products in the form of aerosol radlum, polonium,
radon,. etc. : ) :

Thus, to eveluate the blologlc effect of uranium on
the orgenism, one must stress the fact that 1t 1a not only
¢ toxic chemical element but alsc may have & rediation
effect. : ' ‘
‘ Previously, intoxicetion was attributed to the
chemical effect of metallic uranium, polsoning ocourrlng
in scute or subacute form. Intoxication may entail rensl

| pathology (albumenr/ and cylinders in the urine, microhema-

‘turia, etec.), with changes in the aspect of the kidneys,
disturbances of fiitration (of &lbumen and water), and
other phenomena sufficiently well documented In the
literature. . , .

The type of intoxicatlon following long after ex-
posure ag well as during chronlce intoxicatlon with poorly

{dynemic reduction in leukocyte numbers , neutropenis, -
lymphopenia, qualitative morphologic changes in the blood,
chenges in the nervous and neurcendocrine systems). How--
ever, these may be menifested like the toxle effect of
metallic urenium {nephropeathy, chronic hepatitis, gastritis
etc.). Influences besldes uranium and 1lte disintegration
producte ~- such &8 radon, etc. ~- undoubtedly will tell
upon ths genersl picture of Intoxication, bringing 1t
closer to thet evoked by the chronic effect of ionizing
radiations,
of sanitery hygienic and dozimetric controls purporting
the safeguarding of working conditions for uranium workers
-~ gcquire widespread application.’ '
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