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 Since the atomic bomb on Hiroshima, Japan the world pay attention on 

radiation and a lot of studies have been carried out and many research 

centers were established around the world to investigate the radiation 

consequences on living creatures, particularly on human. The goal of the 

current work is to inspect the outcome of the concentration of the dose 

and its range that causes many cancer types such as leukemia and solid 

cancer, at what range of the dose it will be fuzzy, and unknown. Most of 

previous studies shows that there are certain limits in which the radiation 

considered that has no biological effect on the human being (No risk), 

while the data that came from epidemiology investigation contains 

different related factors that has relation with diagnosis such as 

environmental exposure, genetic, style of life, accuracy of diagnosis and 

sociodemographics, etc.). There are interesting reports concerning the 

alert of low dose and its risk that come out due to exposure to medical 

radiation, that must be taking care of which eventually have another 

effect on the human health rather than cancer, particularly cataract risk, 

the cardiovascular and hear diseases, at doses under 1Sv. It was found 

that even at low risk dose of radiation, there are another biological effect 

of radiation on human health such as cataract and cardiovascular 

diseases. 
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1. Introduction 

The Life Span Study (LSS) and a many researches indicate that the most common effect of radiation (high 

or moderate doses) may cause different cancer types (solid cancer), and also cause leukemia, however the 

researchers are still investigating the effects of the atomic bomb that was used around 70 years ago and hit 

two Japanese cities (Hiroshima and Nagasaki) which obviously caused a verity types of cancer. The 

Japanese survivors provides the researchers with important and significant data which was very useful in 

studying people exposed to higher doses, and also who exposed to low dosages (00-200mSv) by which the 

risks become fuzzy, while at doses of 5-20mSv are unknown. When low doses that were received are for 

long time and accumulated in the human body, the risk of radiation becomes fuzzy at 100-200mSv, 

however there is a, growing needs to enhance the information and knowledge regarding fuzziness that may 

occurs due to occupational and medical sources [1- 3]. 
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Exposure to ionizing radiation that was known after the discovery of X-rays at 1895, epilation, and then the 

burns of the skin, these were documented after exposure [4]. With the design and achievement of high 

voltage X-ray tubes, its applications on injured tissues in medical clinics, it was noticed that this type of 

radiation can penetrate into the body and have a very bad consequences, particularly cancer that occurs 

relatively with the radiation dose, however the risk of cancer due to low dose of radiation has become an 

necessary component of radiation protection and has paying attention the public and social concerns 

regarding the safety in relation to variety of issues, such as the future of nuclear power, medical imaging 

tests for the early detection of defeats, environmental radiation exposure, etc. For instance, most 

radiological examinations range of 3–30mSv. Apparently, when the ionizing radiation doses (>100 mSv) 

increases the risk of cancer [5]. Epidemiological findings advocate that the lowest value of ionizing 

radiation dose may also enlarged the risk of cancer in human exists is 10–50mSv for an acute exposure [6] 

and _50–100mSv for prolonged exposure [7]. 

 

The current research is focusing on the effect of low dose of radiation on eyes, and the heart causing 

cardiovascular diseases and cataract. 

 

2. Materials and methods 

The current study is based on the analysis of the previous studies and statistical analysis of the previous data 

and works that was carried out by the researchers and how low doses of the radiation which were 

considered as low risk (No risk), how this range of the doses can cause cataract and cardiovascular diseases. 

 

3. Results and Discussion 

Based on previous studies (8, 9, 10, 11, 12, 13, 14), two figures were obtained, figure 1 and figure 2 as 

depicted below: 

 

 
Figure 1: Linear No-Threshold dose response estimation for effect of radiation on health 

(Considering that the radiation has effect at any dose) 

 

LNT usually indicate the biophysical hypotheses, such as: 

 Damage in tissues and cells is a direct proportional with dose ranging from 1 mGy to 100Gy. 

 Double-strand breaks (DSB), and Mis-repair of DNA increases the possibility of the formation of 

tumors and damages the DSB system. 

 

The main tools of defense against cell damage and carcinogenesis are the repair of the DNA and the cell 

death programming to make the absolute LNT model. The present estimation to the cancer risk is shown in 

Figure 1, which indicate the extrapolation of the cancer risks due to exposure to high and low dose of 
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radiation and the epidemiology assessment [15]. 

 

 
Figure 2: Overview the findings that shows the late effect of low radiation dose on human health (causing 

solid cancer and leukemia) 

 

The survivors of the atomic bombing in Hiroshima, and Nagasaki Japan, are considered as the most reliable 

and actual source of information regarding the consequences of exposure to radiation on health, and how it 

is associated with leukemia and cancer in males and females even at low dose like 5mSv as depicted in 

figure 2 [16]. 

 

3.1 Low dose of radiation and heart diseases 

In recent studies, the researchers increase their interest about the effect of low dose of radiation other than 

cancer, such as the cardiovascular diseases and risks due to exposure to radiation dose less than 1Sv. Most 

of the studies and the data were collected from Japan due to their wide range of radiation doses, and due to 

long time (more than 77 years) of exposure to radiation, however it was found that if the dose is below 

0.5Gy, it has no significant effect on hear and cannot cause a cardiovascular diseases until 2010 [17]. On 

the other hand, recently, and particularly at 2012, it was noticed that 25% of the patients that exposed to 

0.5Gy shows an important signs of cardiovascular diseases due to heterogeneity that may occurs due to low 

dose, other things may also increase the chance of heart diseases such as obesity, and smoking, or other 

factors that may affect the heart [18]. 

 

Figure 3 shows the studies that were carried out between the years 1951 and 2017, as depicted by [19]. 

 

 
Figure 3: the volume of studies in the last 67 years 
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It is clear from figure 3 that in the last 70 years (approximately), the interesting in the effects of low 

radiation on heart diseases as well as brain and other organs. 

 

From above figure, the author suggest the following chart drawing to determine the root of investigation 

that may helps in diagnosis. 

 

 
Figure 4: predication diagram in diagnosis of the diseases 

 

3.2 Low radiation and cataract risk 

Eyes is a very important organ in human beings because it is responsible for the vision, and lens is a 

particular part of the eyes that called non-vascular, however it is important to mention here that that the 

cells in the lens does not lost or changed over the human lifetime, and there are a certain zones that 

cataractogenic radiation may cause damages these zones called (germinative zones) , the effect of radiation 

on eye may either through damaging the DNA, or via a complex biochemical reactions that may fold the 

protein that affect the morphology of the lens [20], [21]. 

 

Figure 5 shows the relationship between the relative risks of cataract and the dose of the radiation 

 

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 07, September, 2022 

  

3417 
 

 
Figure 5: the relationship between the cataract risk and the radiation dose 

 

The ophthalmological screening is usually used to diagnose the eye diseases including cataract. Most of the 

studies were carried out after the atomic bomb and their findings estimate 32% (9% 95%Cl, 53%), figure 5 

also shows that cataract increased when the radiation dose reached 1Gy and above [22], [23]. However 

from figure 5 it can be predicted that 0.5Gy become significant at 95%Cl when the radiation dose ranged 

from 0.1 to 0.9Gy, but the risk of cataract become unknown and fuzzy at radiation dose below 0.2Gy, and 

this finding match with [24], [25]. 

 

4. Conclusions 

The current research was carried out to find the effect of low radiation on human health, particularly on 

eyes and heart, and came up with the following conclusions: 

 Low radiation can cause cardiovascular diseases particularly on smokers and those who suffer from 

extra weight; 0.5Gy is enough to increase the heart diseases. 

  Cataract percent also can increase due to low dose of radiation, and it can be increased by the 

increases of the radiation dose. 

  A certain diagnosing route was design to predict the diagnosis of organ diseases in human beings. 

 There is no safe dose of radiation no matter how low it was. 
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