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ABSTRACT

Uranium mining workers are exposed lo external gamma radia-
tion, some B-radiarion, to air beam of r&don and radon daughters. This
is in addition to ore dést conraining members of uraﬁlum decay series. -
The intake of radionucleoids are mainly represented by inhalation and
! or ingestion and then pass into the blood and body fluid, and from
there 10 the systemic organs. The major biological effect Is imposed
to the kidney, liver, bone marrow and body fluid. The effect depends
on both physical and biological factérs .

The level of uranium in the blood and urine of "twem_‘y U-mining

workers have been investgated in addition to five controls. The_ kidney
and liver functions are tested as well. The data revealed that these are-
the most affected organs .- A '
INTRODUCTION
uranium is radiochemically and chemically toxic and both U5
and U238 are radiocarcinogens . ’
Like any other hard rock mining, uranium is exracted by deep
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mining or open pit method during which miners are exposed to ex-
ternal y - radiation, some B-radiation, air beam radon and radon-

daughter and decay products Po2!8 and Bi 214,

Absorption of uranium salts may occur by inhalation or by in-
gestion. 95% of retained uranium in the body is deposited in bone.
Extraction is mainly by the kidney. As all uranium isotopes in na-
ture are radioactive, the hazards of high intakc of uranium are two

fold chemical toxiéity and radiological damage .

The changes in the kidney occured when the uranium concen-
tration exceeds 1 mg / kg. Absorption, retention and excretion of

uranium are dependent upon its chemical form, (Scott, 1973) .

There are two hazards connected with exposure to uranium
compounds. The renal damage caused by the chemical toxicity of
the soluble uranium compounds and the injury caused by the ioniz- -
ing radiation resulting from the disintegration of the uranium iso-
topes (Hursh and Spoor, 1973). The comesponding functional
changes in the kidney are characterized by protein - urea, impaired '
diodrast and PAH clearance, and increased clearance of aminoacids
and glucose. Inuline and creatinine often remain virtually normal
through after severe damage they may decrease. All changes reflect
damage to the lower - third of the proximal convoluted segment of

the proximal tubules .

The present work deals with the effect of the inhaled uranium
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bearing dust on the uranjum mining workers and its impact on liver
and kidney functions as well as some chemical parameters in urine .

MATERIALS AND METHODS

Serum and urine levels estimated in twenty uranium mining
workers by means of laser induced fluorescence technique . The ap-
paratus used is laser uranium analyzer of Scintrex and is character-
ized by its highest accuracy (Aly and Anwar, 1992). The sensitivity
of the method used is in the ppb range. Controls considered of five
ordinary workers far from uranium compounds and dust exposure .

Ten ml venous blood were collected with disposable sterile
syringes. Five ml blood were treated directly for uranium estima-
tion, the other 5 ml were centrifuged for serum separation and kept

at - 20°C in plastic vials until used .

The activities of SGOT and SGPT were determined following
the method of Reitman and Frankel, (1957). The levels 6f serum
uric acid (Kajeyama, 1971), urea (Chaney, et al., 1962) and creati-
nine (Bartels, 1972) were determined . ' '

A representative sample of 24 hours collected urine was ana-

lyzed for proteins and glucose using strips of Compur 9 Test pro-
duced by Boehringer. The data were statistically examined accord-

ing to Snedecor and Cochran, (1967) .
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RESULTS AND DISCUSSION

The range, mean and standard error of uranium in blood and

urine are presented in Table (1) .

Statistical treatment showed a significant " t " test value (p <
0.01) for blood uranium and a highly significant "t" test value p<
0.001) for urine uranium. Figs. (1) and (2) showed the distribution
of uranium in both blood and urine respectively .

All the twenty uranium mining workers examined were within
the normal levels of uranium in both blood '(0.1 - 0.8 ug/L) and urine
(0.015-7.0 ug-/ L). The normal picture is correlated with what al-
ready known from records that those workers are not frequently
subjected to long term exposure beside the good and high ventilla- -
tion rate efficientcy which reduce radon daughtcr concentrations in

Table (1) : Conccntamon of uranium m blood and urine for mmmg
workers and control groups .

" t"

Mining Control
Workers group value
group

Parameter

Blooduranium | X+SE | 0.50+0.04 | 0.22£0.03 | 3.48*

(ug/L) | Range 0.26 to 0.80 | 0.20 t0 0.32
Urine uranium | X+ SE 248+ 023 | 0.13£0.02 | 4.83%*
(ug/L) Range  |11940524 |0.09100.18

*P<0.01 ** P < (.001
X = mean SE = standard error
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g (1): Distribution of Uranium in blood for mining workers and control group .
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Fig (2): Distribution of Uranium in urine for mining workers and control gfoup.
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| the exploratidn mine atmosphere. However, ventillation may in-
crease the dispersion of uranium minerals and silica containing dust
(International Commission on Radiological Protection, 1977) . Due
to the high density of uranium containing particles, most particles
would have an aerodynamic size which will not permit them to be
carried to the prephiral part of the lung (Harris, 1961) . Only 1-5 %
of uranium containing dust will penetrate to the pulmonary region, |
the rest will be deposited in the upper:fespirat@i'y tract:'—;ghd eventu-
ally be swallowed (Schultz, 1968) . 95% of:reta'ined uramumm the
body is dei:ositcd in bone . Excretion of uranium compound is main-
ly by the kidney . 7 |

" From the previously mentioned physiological aspects, the nor-
mal level of uranium in the blood and urine of those miners may be

explained .

It is well known that the critical organ for the chemical urani-

um toxicity is the proximal tubule of the kidney. The concentration

-of uranium in kidney is mainly dependent on the solubxhty of the

uranium compounds to which the individual is exposed The chang-

es of the kidney occurred when the uranium concentranon exceeds 1 |

mg / kg body weight. Because the amount of inhaled ummum is not

lethal, regeneration of the renal injured eplthehum begms after 2 - 3

.} days, regrowth is, completc within 2 - 3 weeks but this new epithe-
lial lining differs morphologxcally from normal tubular eplthehum and
consequently tke kidney function may bc greatly affected (Heid, et
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al, 1975) .

Table (2) shows the data of kidney and liver functions param-

eters in serum of the investigated workers, and the results of the

statistical treatment are given as well . The " t " test values are

significant in case of SGPT, uric acid, urea, and creatinine and non

significant for SGOT.

Table (2) SGOT, SGPT, Uric Acid, Urea and Creatinine in serum of
the uranium mining workers and the control groups.

Mining Control i
Parameter Workers group value
group
SGOT | X+SE 3585+ 1.44 | 2320+3.01 | 2.73
(ug/ml) Range 2310 46 16to 32
"SGPT | X#SE 4040+1.12 | 23804302 | 3.15%
(ug/ml) | Range 29 to 50 11031
UricAcid | X+ SE 7.41£0.25 5764048 | 2.89%
(mg% ) Range 5.910 10.5 4.1t06.9
Urea X +SE 40.85+2.63 | 2520+3.84 | 2.94*
(mg%) | Range 17 to 65 15 to 38
Creatinine| X+ SE 1.4240.12 0.84+0.09 | 3.12%
(mg% ) Range 0.8 t0 3.1 0.6t0 1.1
* P <0.01
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Fig. (7) Distribution of mining workers and control group.

Figs (3-7) show the histograms of kidney and liver functios par- -
ameters distribution. :

The liver enzymes Table (2) do not show any abnormalities in
thé investigated workers. This is in full agreement with the fact that
uranium is not included among hepto toxine metals which gi?c rise
to effects ranging from abnormalities in hepatic enzyme levels to
clinical jaundice. Besides the primary target of the uranium com-
pounds is known to be the kidney and death may result from renal

failure . Table (3) shows the data of urine proteins and glucose.
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Table (3) Urine proteins and glucose in the investigated mining
workers and control group .

Mining workers group , Control group
Serial No. Proteins Glucose Serial No. Proteins Glucose
1 - - 1 - -
2 - + 2 - -
3 - - 3 - -
4 + . + 4 - -
5 - - 5 - -
6 - -
7 + ++
8 + +
9 . -
10 - -
11 - -
12 - -
13 - +
14 + ++
15 ++ ++
16 - -
17 - -
18 - -
19 - -
20 - +
- =negative
+ = positive

++ = positive in excess
~ Among the twenty uranium miners, only five workers have the
signs of kidney disorders showing high values of all kidney function
parameters, besides those workers have also a positive abundance
of both glucose and proteins. Disorder of the kidney may be attrib-
uted to renal injury done by the excretion of uranium compounds.
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The obtained results are in full agreement with the findings of Dur-
bin and Wrenn, (1975).

SUMMARY AND CON CLUSION

Analysis of uranium, kidney function parameters and liver en-
zymes have been carried out in the blood of twenty uranium mining

workers and five controls .

Among the obtained data only the kidney function parameters in
five miners showed abnormal values indicating kidney disorder. Be-
sides Uranium levels in the blood of thé, miners didn't exceed the
normal levels stated by (Scott, 1973) which reflect no recent expo-

sure and can be used for routine checking of exposure conditions .

According to the already known that the safety precautions
against radiation hazards are well stablished in Uranium mines in
Egypt. So the assumption of kidney disorder 'due to renal injury from
uranium compounds excretion is cancelled and the disorder may be
due to the severe conditions of living in the desert which affect the

kidney function . However, seasonal follow up'is still needed and

recommended ,
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