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Abstract 

This study aimed to investigate the histological effect on the kidneys of albino rats orally dosed 

with an effective biomass solution (EM) exposed to ultraviolet (UVC) rays at a wavelength of 

275 - 265 nm. It was divided into three groups for each group (5) male rats. The first group was 

exposed to ultraviolet rays of the mentioned wavelength for half an hour on a daily basis, and the 

second group was exposed to the same rays for the same time and were orally dosed with an 

effective biomass solution (produced by the Japanese company Amero) daily for three weeks. 

While the control group was not exposed or dosed, the animals were killed and dissected, and a 

portion of rat kidneys were taken to prepare for histological study under a light microscope and to 

diagnose the histological changes occurring in the renal tissue. 
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1. Introduction 

Ultraviolet rays are divided into three types of UVA rays that are most common on the Earth’s 

surface all year round, and are characterized by their ability to penetrate deep into the human 

skin, damaging connective tissue cells, leading to premature aging, deep wrinkles, the risk of 

photosensitivity, and various forms of cancer. Skin. UVB rays are less intense, and their 

penetration into the skin is less deep compared to ultraviolet (UVA) rays, and they are 

responsible for burning the skin. UVC rays: It is considered the most dangerous to humans, 

animals and plants among the types of ultraviolet rays. It does not penetrate the Earth’s surface 

thanks to the ozone layer, but as a result of the pollution factors that led to the damage of the 

ozone layer, these rays are penetrated through the atmosphere and thus more damage The dangers 

to life above the earth's surface [1،2] . 

The most important natural factor for protection from ultraviolet rays is the ozone layer (O3), 

which is one of the layers of the atmosphere, which works to prevent the arrival of harmful 

ultraviolet rays to living organisms, but due to the increasing air pollution in recent decades, this 

layer has eroded, which led to the arrival of a high percentage of Ultraviolet rays to the surface of 

the earth and the emergence of distorting, mutagenic and cancerous effects on living organisms 

[3]. The kidneys are located behind the parietal pleura and on both sides of the spine. There is a 

concavity on the inner surface of the kidney called the hilum, which is the place of entry and exit 

of the renal blood vessels and ureters. The kidney consists of an outer part called the cortex and 

an inner part called the pulp. The last appears to be made up of a number of three-faceted 

structures with shapes hierarchical filled pulp. 

The apical part of the pyramid, which is called the renal nipple, is surrounded by a funnel shape 

called the renal pelvis or calyx, which is an extension of the ureter. As for the broad base of the 

pyramid, it is immersed in the cortex layer, which in turn pushes between each of the two 

adjacent pyramids, forming what is known as the renal columns. 

The building unit of the kidneys is known as the nephrone. The nephron consists of Bowman's 

capsule, and the second component of the nephron is the proximal convoluted tubule, which is 

characterized by many torsions and is located in the cortex, and the loop of Henley is the third 

component of the nephron, which is in the shape of a letter and then the distal convoluted tubule 

Distal convoluted tubule, which is the last part of the nephron [5,4] Active biomass, which is a 
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natural preparation widely spread in East Asia, especially in Japan [6], which is produced by 

fermenting papaya plant, extract of seaweed and unpolished rice, and it contains a compatible 

group of beneficial microorganisms including photosynthetic bacteria, And lactic acid bacteria, 

and yeasts as in [8,7] that all microorganisms used in the production of effective biomass EM 

were classified under the standard (safety first class) and every food item that is classified under 

the first safety standard is of the types that do not cause any kind. 

This classification has been adopted by the American Public Health Association after undergoing 

hazardous tests. also approved by the Scientific Advisory Committee for the Measurement of 

Microorganisms in the United States of America, as all types of acidophilus and yeast used in 

active biomass products (EM) are included in the American classification list of the United States 

Food and Drug Administration, one of the agencies of the US Public Health Administration and 

are recognized on the basis of their safety and freedom from risks that harm human health and the 

safety of the environment.[9,6] 

 

2. Materials and methods: 

Preparing the animals: 15 animals of white male Rattusrattus were used in this study, their ages 

ranged between 12-10 weeks, obtained from the animal house in the pharmacology department of 

the Samarra Pharmaceutical and Medical Appliances Industry Company. The animals were 

divided into three groups and placed in specialized cages. The appropriate laboratory conditions 

were created for them, such as ventilation and a temperature ranging between 26-24 °C and a 

12:12 hour lighting system, light to dark, except for the exposure period. Rats were given water 

and a concentrated diet, and the rats were left to acclimatize for at least a week before the start of 

the experiment. Care continued in the cleanliness and sterilization of cages. With 70% ethanol 

alcohol disinfectant once a week. 

Experiment groups: 

• The first group (G1) was exposed daily to ultraviolet rays for a period of three weeks and for 

half an hour [10]. 

• The second group (G2) was exposed daily to ultraviolet rays for a period of three weeks for half 

an hour and was orally dosed with effective biomass solution EM at a dose of 3 ml / kg of body 

weight [11]. 
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• The control group (G3) was not given a solution and was not exposed to radiation. 

microscopic preparation 

After the exposure period ended and the animals were dosed, the animals were killed and 

dissected and the kidney was taken, which was fixed with formalin saline solution, then water 

was withdrawn from it and the models were polished using xylene. (5) micrometers, then loaded 

onto glass slides, and stained with hematoxylin and eosin [12]. 

Results: Histological changes in the kidneys of laboratory rats: 
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Figure 1: A cross section of the kidney of laboratory rats, group I (G1) exposed to ultraviolet rays, 

showing thickening of the thickening wall (TW) of blood vessels with fibrocytes (F) stained with 

hematoxylin and eosin H&E (X100) 
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Figure 2: Cross-section of the kidney of laboratory rats Group I (G1) exposed to UV radiation 

showing damage glomerulus (DG), vascular thickening (TW), infiltration of lymphocytes (IL), and 

fibroblast pooling ( F) H&E Hematoxylin&Iosin Color (X100) 



International Journal of Contemporary Applied Researches                     Vol. 9, No. 5, May 2022 

(ISSN: 2308-1365)                                                                                                 www.ijcar.net 

     

 

100 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DG TW 

F 

DG 

TW 

IL 

 
Figure 4: A cross section of the kidney of laboratory rats Group I (G1) exposed to UV light 

showing damage glomerulus (DG), vascular thickening (TW), infiltration of lymphocytes (IL), 

and fibroblast pooling ( F) H&E Hematoxylin&Iosin Color (X100) 

 

 

 

Figure 3: A cross section of the kidney of laboratory rats, group I (G1) exposed to ultraviolet rays, 

showing damage to glomeruli (DG), thickening of the walls of blood vessels (TW), color with 

hematoxylin and eosin H&E (40X). 
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Figure 5: A cross section of the kidney of laboratory rats (group B) exposed to UV irradiation 

and dosed with active biomass solution EM-X showing the normal shape of glomerulus (G) 

and convoluted tubules (CT) color with H&E (40X). 

 

Figure 6: A cross section of the kidney of laboratory rats (group B) exposed to UV irradiation 

and dosed with active biomass solution EM-X. The normal shape of glomerulus (G) and 

convoluted tubules (CT) is shown in hematoxylin and eosin (H&E) (X100). 
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3. Discussion 

This study was conducted to contribute to shedding light on the most important environmental 

problems that affect human health, as technical progress and urbanization are directly reflected 

on the environment through the increase in emissions and chemical fumes resulting from fuels 

and others such as (CFC, CFCl3, CF2Cl3), which cause a shortage in The thickness of the ozone 

layer (O3), which is the protective shield from ultraviolet rays, as it filters the largest percentage 

of this radiation, which directly affects living organisms [13].The kidney is one of the most 

important organs of the body due to the functions it performs.  

It is the organ responsible for purifying and filtering the blood from toxins and waste products 

resulting from the metabolic process, as well as controlling the volume of fluids in the body and 

balancing the amount of electrical elements such as ions and salts, and the kidney is the second 

station after the liver In the process of converting vitamin D into the active form (D3) [14], 

vitamin D enters the body with food in the form of sterols and one hydroxyl group is added to it 

in the skin in the presence of ultraviolet rays, but the two forms of vitamin D present in the body 

so far are not sufficiently effective, Another hydroxyl group must be added to form 

Figure 7: Cross-section of the kidney of laboratory rats of the control group(G3). Glomeruli 

(G) and convoluted tubules (CT) color with hematoxylin and eosin H&E (X40) 
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1.25cholecalciferol dihydroxy or 1.25 (HO)2 D3 or active vitamin D3, and this process takes 

place in the kidney tubules.  

Which makes ultraviolet rays have a direct effect on the kidneys [16,15], which was confirmed 

by the histological examination of the kidneys of laboratory rats in the first group (G1) exposed 

only to ultraviolet rays, as the cross-section of the kidneys shows thickening in the walls of blood 

vessels with the accumulation of fibroblasts (Fig. 1) As the cross-section of the kidney appears in 

Figure (2), the damage to the glomeruli appears, thickening of the walls of blood vessels, 

infiltration of lymphocytes, and the accumulation of fibroblasts, and this is consistent with 

previous studies that indicate that vitamin D is a factor that is subject to change according to the 

amount of exposure to ultraviolet rays [18,17]. 

The presence of fibroblasts and the occurrence of thickenings in all cross-sections in the kidney 

of laboratory rats of the first group (G1 (Fig. (1,2,3,4)) is due to the high conversion rate of 

vitamin D3, which causes the accumulation of excessive collagen, a hallmark of fibrosis [19, 20]. 

The harmful effects of ultraviolet rays on the organs or systems of living organisms located 

indirectly under the skin.During exposure to radiation, free radicals are generated by the 

radioactive decomposition of water molecules. 

These radicals interact with various biomolecules in cells and lead to changes in form and 

function and this is what was shown Histological sections in the first group (G1) of glomerular 

damage and necrosis, which caused infiltration of lymphocytes (Fig. (2,3,4) [22, 21]While the 

results of the histological study in the cross-sections of the kidneys of laboratory rats in the 

second group (G2) dosed with active mass solution with EM orally and exposed to ultraviolet 

rays on a daily basis showed the normal histological pattern similar to the cross sections in the 

kidney of rats of the control group, the studies confirmed the action of effective biomass EM for 

what It contains active ingredients represented by antioxidants, the most important of which are 

flavonoids (lycopene, uniquinone, ascorbic acid alpha-tocopherol).  

In addition, other studies conducted on the active biomass solution EM confirmed the effective 

therapeutic role, through its role as an anti-inflammatory, and by inhibiting the production of 

inflammatory mediators, including cytokines and interleukins [23].The cross-section of the 

kidney of the second group of laboratory rats shows the normal tissue pattern (Fig. 5,6), and the 

effective biomass EM is an effective antioxidant, as it works to protect renal cells from the 
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oxidative stress caused by free radicals resulting from exposure to ultraviolet rays, and this What 

was confirmed by [24], and this may be attributed to the action of saponins, lycopene and 

flavonoids, which are present in the active biomass components, in the inhibitory effect of 

ultraviolet rays, as they make this substance a very effective antioxidant through its ability to 

increase the activity of enzymatic antioxidants inside the body of the organism. Including an 

increase in the activity of Superoxide Dismutase (SOD) and the capture of free radicals, which 

contributes to reducing lipid peroxidation and protecting cell membranes and organelles from 

oxidative damage, especially DNA, which makes the tissue appear almost normal, and its 

stimulating action has led to compensation for damaged cells from the effect of ultraviolet 

radiation [2426,25, ]. 
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