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Abstract

This study was carried out to investigate the toxicity of the oral administration of uranyl acetate
on the activity of some vital organs. Twenty mature females and ten males of abino rats
were used in this experiment. They were divided into four equal groups. The first group (G1)
used as control received only distilled water, while the others administrated orally by (50, 75 and
100 mg/kg/b.w. /day of uranyl acetate) for 70 days (10 weeks). Lung was taken from the offspring
at two age stages (3™ and 5th weeks) for the current study.

Rats exposed to different doses of uranyl acetate showed a significant (p<0.05) decrease in
body weight (b. w) of the offspring at 3" week age, while b.w of the offspring revealed no
significance at the 5™ week age.

Furthermore, histopathological section of the lung of the offspring revealed the same lesions
with differ severity according to the dose, including congestion in the pulmonary blood vessels
specially branches of vein and in the alveolar capillaries, it was also showed, focal infiltration of
mononuclear inflammatory cells (lymphocytes) and thickening of the alveolar wall in some area
and infiltration of lymphocytes due to narrowing of the alveolar lumen (atelectasis) which lead to
hyperplasia of the cellular elements.

Introduction M aterialsand M ethods

Uranium (U), a natura and commonly Thirty (10 males and 20 females) sexually
radioactive element, is found in trace amounts mature laboratory breed males and females
in nature in the form of minera (1). Although Sprague-Dawley  Albino  rats  (Rattus
U exposure can result in both chemica and norvegicus) of an average body weight of
radiological toxicity, in general, chemical 230+3.565 gm and 12-15 weeks old. Animals
toxic effects from U compounds occur at were kept under the laboratory conditions
lower exposure levels than radiological (12h  light:12h  dark  photoperiod),with
toxicity (2). Uranium, from the environment, controlled room temperature 25-28°c, good

enters human body by ingestion with food and ventilation and were feed normal rodent
drink, and by inhaation of airborne pellets and tap water ad Libitum.

U-containing dust particles or aerosols (3, 4). The rats were randomly divided into four
The release of U in to the environment groups. Female rats were mated with males
presents a threat to human and ecological (2:1) until copulation was detected. Finding of
heath in many parts of the world (5). Soluble sperm in the vagina was indicated copulation
uranium and all nano-particles can cross the and the day of detection were designated as
placenta, and these are particularly toxic to the Day O of gestation. Then the adult fertile
rapidly developing embryo or fetus (6). Very females were treated with uranyl acetate
high doses of U in drinking water can affect dihydrate (UAD) by gavages 10 days before
the development of the fetus in the laboratory mating with untreated males, as well as during
animals (1). At low dose, U can damage the pregnancy and lactation for every day (9).

fetal brain, causing behaviora problems, such The first group served as a control and
as hyperactivity and mental retardation. The only receive drinking water .However
underdeveloped immune and hormonal system three concentration of wuranyl acetate
of the fetus is more easily compromised than dissolved in water were administrated gavages

in a fully mature adult (7, 8). As wel, U to three other groups of females (50,75,
affects on postnatal development and behavior 100 mg/ kg/ B.W/ day). The dose of (UAD) is
of the offspring (9). based on results of previous studies (7,10,11).
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The offspring were killed by cervica
didocation, then each group were scarified
directly and lung was taken from the offspring
at the two stage of age (3“and 5" weeks).

Results and Discussion
1. Body weight

In this study, significant weight loss
was noticed in the b.w. of the offspring at
3 week age compared with the control
(Table (1); Fig.(1)).These results are
consistent with (12) the main reason of this
loss in b.w at this age is totally depending on
mothers milk which contain U.A from
exposed females (13), before that passes
across the placenta during the pregnancy (14).

While, the b.w. of the offspring at 5™ week
age were not significantly different compare
with the control, as in (Table (1); Fig.(1)),
because they were feeding normal rodent
pellets in addition of mothers milk. Therefore,
the immune system was in progress at this
stage (15, 16).
2.Effect of UA on development of offspring:

Uranium accumulates in the placenta and
fetus (20). Developing embryos are
exquisitely sensitive to chemical influences
(21). The long-term consequence of fewer
primordial follicles would lead to accelerat
ovarian failure, resulting in an earlier
menopause onset (22).

It is limited to one study in rats implanted
with DU pellets, in which it was shown that
uranium crossed the placental barrier and
entered fetal tissue (23). For this reason, UA
can reach the blood of fetus and distribute in
the fetal tissues and cause lesions of some
organs like liver, kidneys (24), and brain (25).

Had an increased number of dead young
per litter, and that agreed with Paternain et al.,
(1989) (17). It is likely that the high doses of
U in these studies led to reproductive toxicity
(18, 19).

3. Histological changes of the lung:

The sections of lungs of these groups at
two stage of age (3" and 5™ weeks) showed
the same lesions, as a blood congestion and
dilation to the alveolar capillaries in
multilocal area, and slight hyperplasia
changes indicated by the thickening of
alveolar wall and formation of small papillary
projections which protrude into the alveolar
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lumen as shown in (Fig.3) .while, section of a
normal histological structure of control lung
showed a normal structure of the alveoli with
a normal structure of inter alveolar septa as
showed in (Fig.(2)).

At the same time, Section of Lung of
offspring at 3" week that treated with high
doses showed peribronchial infiltration of
mononuclear inflammatory cells mainly and
diffuse of lymphocyte and hyperplasia to the
alveolar macrophage as shown in (Fig.(5)).
These lesions were depended on the dosages,
this result agrees with (ATSDR 1999) (1).
Maternal toxicity occurred in al uranium-
treated groups as evidenced primarily by
some deaths and decreases in body weight
gain and body weight a termination (7).

The results in the present study reveal
hemorrhage to the pulmonary blood vessels
specially branches of vein and congestion to
the alveolar capillaries in G4, G3 which is
more sever than G2, as show in (Fig. (3), (6),
(7)) these Capillary rapture at these site of
congestion of lung because of the treatment
with UA, may cause smal foci of
hemorrhage, breakdown and phagocytosis of
the red cell debris can eventualy result in
small cluster of macrophage (26).

The sections of the offspring of this
groups at two stage (3" and 5™ weeks age)
were showed the same lesion with a simple
variety between them, Section of Lung
of offspring at 5" week (G2) Showed
hyperplasia to the bronchial lymphoid tissue
(lymphocyte) as shown in (Fig.(4)), aso
congestion to the branches of pulmonary
blood vessels and hyperplasia to the alveolar
interstitial cells as shown in (Fig.(5)). All of
these lesions brewed from the toxicity of the
UA (14).

While the section of Lung of the offspring
at 3" week (G2) Showed congestion to the
pulmonary blood vessels and Hyperplasia to
the alveolar intergtitial cells, lead to narrowing
to the aveolar lumen (atelectasis), as
(Fig.(5)). According to the U Medica
Research Center, the toxic and radiological
effects of U contamination may be weaken the
immune system, and they may cause acute
respiratory  conditions  like interdtitial
pneumonia that’s cause from the oral
administration of UA (27).
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While, no adverse effects on the
respiratory system were reported in rats given
sngle oral doses of 118 mg uranium per
kilogram body weight per day (U/kg/day) as
uranyl acetate dihydrate (12).

Body weight of the offspring a‘{z(ag:: (vaaek) age and at (5th week) age.
B.w of the offspring at B.w of the Offspring at
Treatment (3rd week) ( 5th week ) age
Mean + SE Mean + SE
Control 8.400+ 1,517 @ 0.464 + 1.166 ?
50 mg/Kg 5.400+ 2.074 ° 6.022 + 6,535 2
75 mg/Kg 5.750 + 0.957 P 5.796 + 1.181 2
100 mg/Kg 5.000 + 2.000 ° 6.098 + 3.215 2

Different lettersindicate significant differences (P <0.05).
Similar letters indicate statistically no significant differences.
B.W : body weight of offspring SE: Standard Error.
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Fig.(1): Effect of different UA concentration
on b.w. of offspring at 5™ and 3"week age.
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Fig.(3): Section of Lungof offspring at 3rd week (G2) Shows ( == ) narrowing to the
alveolar lumen (atelectasis), and ( —» ) congestion to the alveolar capillaries, (100X).

LY -

Fig.(4):Section of Lungof offspring at 5th week (G2)Showed (=== ) congestion to the
branches of pulmonary blood vessels (== )Hyperplasa to the alveolar interstitial cells,
(100X).

Fig.(5):Section of Lungof offspring at 3rd week (G3) Showed ( == )edematous protein

fluid found with alveolar spaces, (= ) narrowing to the alveolar lumen, ( )
hyperplasia to the alveolar cellular elements lead to increased thickness of alveolar wall,
(100X).
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Fig.(6):Section of Lungof offspringat 5" week (G3) Showed( = ) Congestion and
dilatation of alveolar capillaries,( <@== ) increased thickness of alveolar wall, (<==)
narrowing of the alveali, (100X).

Fig.(7): Section of Lungof offspring at 3rd week (G4) Showed,( S o ) congestion and
dilation to the alveolar capillaries: ( )increasing thickness of alveolar wall,(X100).

T

Fig.(8): Section of Lungof offspringat 5" week (G4) Showed, (< ) Congegtion of the
pulmonary blood vessels,( <@== ) narrowing of alveolar lumen(slit like)called atelactasis,
( ) hyperplasia to the alveolar cellular e ements,(100X) .
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