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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
The addressing this question in udder tissue (main target of the 

metal) and test here if uranium U at low concentrations could 
also be a pro-oxidant. The research deals with different groups of 
grass-fed cows in several locations where the same phenomenon 
represents a case from Basra/Iraq. The histopathological 
examination of the udder in cows with (U) revealed 
hemangiomatous transformation. For the uranium, experts 
used a sodium iodide instrument to perform measurements 
and analyzed samples of cow udders as these organs are most 
affected by uranium. The tissues were being inflamed and they 
would die, becoming degenerated and necrotic (inflammatory). 
But, if given in high doses leads to the formation of different 
tumors: GGFL (gentle giants famous large udders) or clear cell 
carcinoma, Sarcomatoid type RCC. There is toxic uranium in 
the levels of grass that cattle consume and as a result there) 
cause defense allergies prevail over cows it is easy to induce 
oxidative pressure within their udders. However, even under 
(U) doses restraint stressors are seldom found to have additional 
negative effects at baseline value but the additive influence of 
these is never ruled out.

Key words. Effect of uranium on the udder, histological study, 
cell carcinoma, pro-oxidant activity of uranium (U).
Introduction.

Uranium is a naturally occurring element that can be easily 
found in the earth's crust [1]. This highly toxic radioactive 
heavy metal is one of the most stringent pollution issues [2]. 
Given the increasing exposure of uranium products through oral 
and inhalational intake, together with its potentially harmful 
effects on humans as well as animals, an in-depth analysis 
regarding distribution and toxicity assays is mandatory. There 
are three isotopes of natural uranium: U234, U235, and, finally, 
the most abundant one, which accounts for about 99% of all 
uses in everyday life is U238. Although these two isotopes are 
distinguished from each other by their radioactive behavior, 
they have similar chemical properties [3-4].

One important method that uranium can contaminate animals 
with radionuclides is through their consumption of food, water, 
or soil [5-7]. The known negative effects of uranium exposure 
from investigations and work-related exposures include 
chemically induced udder toxicity, bladder damage, and lung 
cancer from exposure to radon, which is produced by radioactive 
decay [8-10].

Renal failure and injury to the proximal tubules may result 
from the location of the uranium accumulation in the tubules 
[11-15]. Moreover, numerous authors have shown that the liver 
[16], the central nervous system [14,15], and the gastrointestinal 
tracts [13] are among the other biological targets of acute and 
chronic exposure to low uranium levels that have been shown to 
change. Basrah Province is the main area in Iraq where uranium 

pollution is present. This study looked at the histopathological 
effects of uranium residues on cow udder samples from the 
province of Basrah.
Materials and Methods.

Udder samples of cows (n=100) were collected from the 
agricultural fields where these animals were raised.

The samples were cut, grilled, and exposed to the sun for a 
while before being dried in an oven at 70°C for an entire night. 
They were then ground into a fine powder and kept in Marinelli 
beakers for a month. Finally, it was analyzed using a NaI gamma 
spectrometer (TI) with the (3×3) crystal area.
The Biological activity Determinants:

The following equation is used to calculate biological activity 
[17].

Assuming (t) is the measurement period (86400 sec), where 
A is the sample's specific activity, also the (NET) is the area 
under the peak, where the (E) is the detection efficiency, and the 
symbol (Kg) is the sample's mass in kilograms.

The study was conducted in four different locations in the city 
of Basrah, where Uranium concentrations were studied in the 
four locations—100 samples for all locations. According to the 
concentrations of site N were 40 samples, site E was 20 samples, 
site W was 20 samples, and site S was 20 samples.
Histopathological study.

The tissue samples taken from the cow's udder were 
preserved in a 10% formaldehyde solution for fixation before 
being routinely processed with a histokine. Tissue slices were 
embedded in paraffin blocks, sectioned with a microtome, 
stained with hematoxylin and eosin, and examined under a light 
microscope to record the histological changes [18-22].
Results and Discussion.

The present study discussed the cancerous lesions of the 
udders in cows, The connection of udder cells with different 
types of cancers as a result of their being affected individually 
or simultaneously by radioactive levels of radioactive uranium 
isotopes, causing cellular toxicity at first, then the matter turns 
and then develops later to the occurrence of genetic transfers 
in which DNA and RNA are exposed to new dissolutions and 
connections that lead to the occurrence of genetic swelling at 
first, then it turns later into cancerous tumors that affect the 
udders with cancer [23-27].

The tumor consists of malignant duct-lining cells disposed of 
in udder tubes, solid cell collation, glands, and anastomosing 
masses.
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Cancer cells penetrate the connective tissue, and these cells are 
embedded within a dense fibrous content [28-32].

It consists of strands of infiltrating tumor cells, loosely 
dispersed throughout the fibrous matrix, the cells are small and 
uniform staining with relatively little cytologic pleomorphism, 
irregularly shaped, and the tumor cells are arranged in concentric 
rings.

Collagen fibers are in close contact with endothelial cell 
collagen that typically causes Adino carcinoma of the udder: 
A cancerous cell is characterized by a large nucleus, having 
irregular size and shape, the nucleoli are prominent, the 
cytoplasm is scarce and intensely colored, or on the contrary is 
pale [33-36].

As in Figure 1, it appears that cancer cells vary in different 
shapes. They are either small cells with regular nuclei in a darker, 
clearer color, or they are large cells containing large nuclei. The 
latter are irregular and also dark in color, and these cells invade 
the spaces surrounding the vessels. Blood and nerve cells, and 
the tumor cells multiply and appear to form dark blue-colored 
fibers upon staining, as shown in Figure 1.

Figure 1. Invasive ductal carcinoma of the udder in the early stages of 
tumor formation.

The tumor consists of primitive malignant ductal endothelial 
cells. They are scattered in cords, nests of solid cells, tangled 
masses, and heavier mixtures. x = 10.

The classification of stages varies from one type of cancer to 
another, but in general, the TNM system is used as follows:

Tumor (T), the letter T is added to a number from (0-4) to 
indicate the size of the tumor and the extent of its spread to the 
surrounding tissues, so that the larger the tumor and its spread, 
the higher the number is given, i.e. T0 indicates that there is no 
measurable tumor.

Nodes (N), the letter N is added to a number from (0-3) to 
indicate whether the cancer has spread to the lymph nodes or 
not, and the lymph nodes close to the tumor are called local 
nodes (regional), and the other nodes are called distant nodes 
(distant). The degree of spread increases with the increase in the 
number, for example, N0 means that there is no spread of cancer 
cells to the lymph nodes, but in some types of cancer, the letter 
N indicates the location of the lymph nodes affected by cancer 
instead of their number.

Figures 1 to 4 represent the stages of the disease from the early 
stages until its development and the appearance of the infected 
tissues clearly under the duct.

It is clear that cancer cells invade the connective tissue stroma, 
and the cytological details of cancer cells vary from small cells 
with normal, hyperchromatic nuclei at a distance to large cells 
with large, irregular, hyperchromatic bands with division at 
high energy (high mitotic index) x = 40, show in Figure 2.

Figure 2. Invasive ductal carcinoma of the udder in the high 
concentration of uranium.

For metastasis (M), the letter M is added to the number 0 or 1 
to indicate whether the cancer has spread to other parts of the 
body or not, where M0 means that the cancer has not spread, 
and M1 means that it has spread.

For example, a small cancerous tumor that has spread to the 
lymph nodes but not to other organs may be given the symbol 
(T2 N1 M0), and another advanced tumor that has spread to the 
nodes and other parts of the body may be given the symbol (T4 
N3 M1). Researchers may use other letters such as (a, b, c, m) 
before the classification letters to give additional details about 
the tumor, for example, lung cancer of stage M1a is cancer that 
began in one lung and has spread to the other, while stage M1b 
indicates that the cancer has spread from the lung to other parts 
of the body. In addition to these classifications, other factors are 
taken into account when determining the stage of cancer in this 
system, including:
Grade:

This factor describes the degree of similarity in the appearance 
of cancer cells to normal cells when viewed under a microscope, 
it may be indicated by placing the letter G followed by one of 
the numbers (0-4). Normal tissues contain many types of cells 
combined together, if cancerous tissues resemble normal tissues 
and contain several types of cells, they are called differentiated, 
and the tumor is described as low-grade tumor. If the cancerous 
tissue appears completely different from normal tissues, it is called 
poorly differentiated and is described as a high-grade tumor. The 
grade of the tumor helps predict the speed at which it is likely to 
spread, so the lower its grade, the better the expected results.
Tumor markers or biomarkers:

Tumor markers or biomarkers Are substances found in high 
levels on the surface of cancer cells or in the blood, urine, or 
body tissues of Animals with tumors These markers give a good 
prediction of how far cancer can spread and help determine the 
best treatment methods. In some types of cancer, these markers 
may even be better than knowing the stage in determining 
treatment.
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Tumor genetics:
Researchers have been able to find ways to help them identify 

the genes responsible for the development of many types of 
cancer, which helps predict whether a certain type of tumor 
will spread or not, and determine the best treatment methods 
for this tumor, which helps doctors find a treatment tailored to 
each case.
Number staging systems:

Specialists combine the results of the TNM system with other 
factors specific to the type of cancer to determine the cancer 
stage numerically for each patient, which includes stages (1-4) 
and sometimes stage zero is used.
Stage zero (Stage 0):

This stage describes the tumor in situ, meaning that it remained 
in its place of growth and did not spread to the surrounding 
tissues. This tumor usually has a high curability, by surgically 
removing the entire tumor. The tumor at this stage is not 
cancerous in the beginning, but it may develop into a cancerous 
tumor in the future.

These tumors are often difficult to detect during examinations 
due to their small size unless they are in visible areas such as the 
skin. They can also be detected in some areas, such as the chest 
and cervix, through some examinations.
Stage I:

The tumor at this stage is small and located where it started 
and has not grown deeply into the surrounding tissues and has 
not spread to the lymph nodes or any other parts of the body. 
This is usually called the early-stage cancer stage.
Stages II and III:

The tumor at these stages is generally large and growing to 
varying degrees in the surrounding tissues. It may have spread 
to nearby lymph nodes, but has not spread to other parts of the 
body.
Stage IV:

Means that the cancer has spread to other organs or parts of 
the body. This is called the advanced stage or metastatic cancer.

Cells have scant cytoplasm tapering elongated dark nuclei 
with increased granular chromatin Variable nucleoli, mitotic 
activity Present with abnormal forms Variable collagen, X = 40, 
show in Figures 3-8.

Figure 3. Invasive ductal carcinoma of udder, x=10.

Figure 4. Invasive ductal carcinoma of udder  X=40.

Figure 5. Lipoma of udderin low concentration of uranium, benign 
adipose tissue arrangement, empty cytoplasm x=10.

Figure 6. Lipoma of udder growth pattern of adipose tissue x=40.

Figure 7. Fat cells with empty cytoplasm and an extrinsic nuclei X=40.
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Tumor mode cells in renal cancer with clear cell appearance 
are transparent. Tiny blood arteries that supply the tumor with 
copious amounts of blood frequently divide the tumor cell 
clusters. Chromophobe renal cell carcinoma is the opposite 
pathological disorder. It is a solid tumor of pale, granular cells 
with noticeable borders. Lastly, reticular cytoplasm perinuclear 
halos and wrinkled hyperchromatic nuclei are also observed in 
renal cell cancer sarcomatoid, which exhibits cellular atypia and 
a loss of typical epithelial higcellularity [37-41].

Numerous short- and long-term studies have demonstrated 
the toxicity of uranium to both people and animals. It is widely 
acknowledged that the udder is the primary organ at risk for 
damage from heavy metal poisoning, with the proximal 
convoluted tubules bearing most of the damage. Our goal is to 
ascertain whether uranium-induced udder damage progresses in 
terms of histopathology research. In the udder of a cow with 
decreased uranium content, we saw vacuolation of the renal 
tubules, lobulated glomeruli infiltrations with intestinal fibrosis, 
and inflammatory cell infiltrations.

Lesions showed signs of severe fibrosis and renal capsule 
invasion by mononuclear cells at higher concentrations. 

Many forms of renal cell cancers were discovered in areas 
with elevated uranium contents. The tumor in clear renal cell 
carcinoma comprises giant, spherical cells that join together 
to form enormous cell clusters. Many tumor cells had distinct 
cytoplasms or cell bodies, and the clusters of cells were 
frequently divided by microscopic blood veins that supplied the 
tumor with copious amounts of blood (Figure 3). A solid tumor 
of granular pale cells with pronounced halos and wrinkled 
hyperchromatic nuclei was identified as chromophobe renal 
cell carcinoma. Sarcomatoid renal cell carcinoma also exhibited 
spindle cells, high cellularity, cellular atypia, and the absence of 
typical epithelial components.

Our research showed that uranium caused significant 
pathological alterations in cows' udders. According to the 
research, exposure to uranium mainly affect the udders, the 
leading cause of death is renal insufficiency [42-47]. Following 
uranium injection, inhalation, or ingestion, inflammation is 
characterized as a harmful mechanism; nevertheless, there 
are few papers discussing its role in uranium nephrotoxicity. 
Despite the significant role, the inflammatory processes play a 
role in udder injury [48-53].

NF and KB activation was shown to elicit an inflammatory 
response in acutely exposed rats, and the transcriptome 
investigation observed the upregulation of three inflammatory 
genes, including osteopontin (opn), Pecam, and Gal-3, in 
mouse udders exposed to uranium. The inflammatory increase 
of intracellular and vascular cell adhesion molecules (ICAM) 
and VCAM generated by uranium facilitates the recruitment 
of inflammatory cells to the udder. The organ most vulnerable 
to uranium poisoning is the udder, and it is widely known 
that uranium damages and malfunctions this organ, leading to 
either acute or chronic renal illness [54-56]. Chronic oxidative 
stress, inflammation, DNA damage, and cell death are the 
leading causes of uranium-induced renal impairment. Elevated 
urine glucose, protein, and electrolyte excretion indicate renal 
impairment. (Calcium, magnesium, sodium, potassium, and 
inorganic phosphate). Most likely due to decreased reabsorption 
from the proximal tubules or changed renal cell transport 
properties [56-58].

Based on the exposure route and the molecule's solubility, 
uranium has been classified as carcinogenic in several 
experimental investigations. One description of carcinogenesis 
is as a step event. The first step involves the direct and indirect 
mutation of udder cells' DNA [59,60], which turns them from 
healthy cells into possibly cancerous ones. After uranium 
exposure, DDR processes are presumably compromised, 
leading to an accumulation of nuclear DNA modification that 
facilitates their proliferation [61,62].
Conclusion and Recommendations.

The effect of uranium present in the content of herbs fed to 
cows in different areas of the city of Basra was studied, and 
the health and tissue effects on the udders of cows fed on these 
herbs were studied. Uranium levels were measured using a 
sodium iodide device, and samples were taken from the cows’ 
udders, as they are the organ most affected by uranium. If low 
concentrations of uranium are taken, there are cases of tissue 
inflammation, but in high doses they lead to the occurrence of 

Figure 8. Udder fibrosarcoma of the udder.

Figure 9. Udder fibrosarcoma, the udder is highly cellular fibroblastic 
in proliferation in a herringbone pattern (Ceus in columns of short 
parallel lines with all lines in one column sloping one wag, and lines 
in adjacent columns sloping the other wag).  x = 10,  show in figure 9.
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various tumors in the udders. The study's findings suggest that 
uranium levels in herbs cause cows' antioxidant defense systems 
to weaken and increase oxidative stress in their udders.

Various udder tumors have been reported as a result of 
uranium exposure, and these tumors are the most common 
among domestic animals such as cattle that have been grazing 
in areas close to depleted uranium deposits. Common tumors 
that frequently occur in the udders of domestic animals include 
equine sarcoidosis, squamous cell carcinoma, lymphoma, 
melanoma, basal cell tumor, papilloma, and mast cell tumor. 
Udder tumors are diagnosed more frequently than other tumors 
because the udder is constantly exposed to various environmental 
carcinogens. Therefore, primary udder tumors and other types 
of tumors in cattle should be studied and grouped together in 
a single document. The lesions should be carefully diagnosed 
based on clinical manifestations, cytology, and histopathology. 
Immunohistochemistry, radiology, and ultrasound should also 
be used in veterinary clinics to diagnose udder tumors in cattle.
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