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Adverse effects of radiation on liver and kidney functions
Abstract
This research aimed to investigate the biological impacts of radiograph on liver and kidney functions. Hilla city radiation-exposed medical personnel with modest doses were studied for hepatic and renal function in 2023-2024.Workers who had received modest doses of radiation were enrolled as participants after giving their informed agreement. The radiation-exposed personnel served an average of two consecutive two-year terms (2023–2024). Employees who had not been exposed to radiation as controls (n=20) were also included, and they had been matched for age and had the same socioeconomic status as the exposed workers. Individuals in the control group were likewise employed by the same institution. All of the individuals had their medical and background information gathered. Informed permission was obtained from radiation-exposed and non-radiation-exposed hospital staff to collect blood samples from the participants (n=100). Each participant filled out a proforma with their basic background information. In the biochemistry lab, ALT in U/L, AST in U/L, bilirubin mg/dl, urea, creatinine were measured for radiation-exposed (n=80) and radiation-unexposed personnel (n=20). These tests were done according to manufacturer instructions (Biolabo company). Workers who had been exposed to radiation had higher levels of ALT, AST, and bilirubin, with mean values of 46.1 U/L, 29.3, and 0.6, respectively, than those who had not been exposed. Radiation-exposed employees had higher levels of urea and creatinine than non-exposed individuals.
In conclusion, Radiation cause alteration in liver and kidney functions as a results of tissue injury.
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Introduction
Radiography is an essential diagnostic technique in clinical medicine and dentistry. It's possible that restorative and prosthetic materials, as well as other alien entities, might be present in that setting. As a result, radiographic pictures should be examined for elements that affect their appearance. Images and control may be better understood by looking at the physical aspects of this, as well as a greater knowledge of what is going on (Darvell et al., 2018).
[bookmark: _Hlk195223982]Diagnostic X-rays (mainly from CT scans owing to the huge dosage utilized) increase the risk of developmental disorders and cancer in those exposed (De Santis et al., 2017).
In X-ray imaging, radiocontrast media (RCM) are medicinal medications that enhance the visibility of interior organs and structures. As a result, they may cause anything from mild itching to a potentially fatal condition called "contrast-induced nephropathy" (CIN) (Andreucci et al., 2014).
Subacute radiation-induced liver disease (RILD), sometimes known as radiation hepatitis, is a kind of radiation-induced liver damage. Hepatobiliary and upper gastrointestinal cancers are among the most dangerous to treat with radiation because of this terrible side effect. When planning irradiation for certain cancers, this issue should be borne in mind. Treatment options for RILD, despite a decrease in occurrence owing to increased understanding of liver tolerance, enhanced investigation methods, and current radiation administration techniques, remain restricted (Benson et al., 2016).
When reactive oxygen species (ROS) outnumber antioxidant enzymes and non-enzymatic antioxidants, oxidative stress (OS) is present. Lipids, proteins, and DNA are all targets for ROS's reaction power (Wei et al., 2019). Ultimately, this causes cell damage and aging (Sies et al., 2009). It is commonly known that OS has a role in the acute stage of radiation-induced tissue damage. (Wei et al., 2019). CKD, its consequences, and the course of CKD are all affected by OS, which is a Patho mechanism in and of itself (Daenen et al., 2019). As a result, it's possible that OS has anything to do with RN.
[bookmark: _Hlk88164234]The purpose of this study was to study the biological effects of radiograph on liver and kidney functions. 

Materials and Methods
[bookmark: _Hlk88164258]Hilla city radiation-exposed medical personnel with modest doses were studied for hepatic and renal function in 2023-2024.
Workers who had received modest doses of radiation were enrolled as participants after giving their informed agreement. The radiation-exposed personnel served an average of two consecutive two-year terms (2023–2024). Employees who had not been exposed to radiation as controls (n=20) were also included, and they had been matched for age and had the same socioeconomic status as the exposed workers. Individuals in the control group were likewise employed by the same institution. All of the individuals had their medical and background information gathered.
Informed permission was obtained from radiation-exposed and non-radiation-exposed hospital staff to collect blood samples from the participants (n=100). 
In the biochemistry lab, ALT in U/L, AST in U/L, bilirubin mg/dl, urea, creatinine was measured for radiation-exposed (n=80) and radiation-unexposed personnel (n=20). These tests were done according to manufacturer instructions (Biolabo company). 
Results and Discussions
[bookmark: _Hlk88164281]Workers who had been exposed to radiation had higher levels of ALT, AST, and bilirubin, with mean values of 46.1 U/L, 29.3, and 0.6, respectively, than those who had not been exposed. Radiation-exposed employees had higher levels of urea and creatinine than non-exposed individuals. Table 1, Figure 1, provides all the information you need to know.
Table 1. Mean of liver and kidney functions
	Parameters
	Exposed 
	Non exposed

	[bookmark: _Hlk195738107]AST (U/L)
	29.3±2.42
	23.2±1.5

	[bookmark: _Hlk195738133]ALT (U/L)
	46.1±3.08
	25.3±4.4

	Bilirubin (mg/dl)
	0.6±0.02
	0.51±0.07

	Urea 
	38.31±0.3
	26±1.43

	Creatinine 
	0.95± 0.001
	0.78±0.001


* AST (Aspartate transaminase) * ALT (Alanine transaminase)


Figure 1. Mean of liver and kidney functions
An organ that is metabolically active is the liver may be affected by a wide range of environmental factors. Ionizing radiation is one example of an environmental component that may cause serious harm or even death to living organisms in a short period of time if the dosage is high enough (Chiba et al., 2002).
Long-term low-dose radiation effects on the liver and kidney must be constantly evaluated in occupational workers because of its radiosensitivity. Radiation exposure has been shown to cause liver toxicity and raise the risk of hepatic cancer, according to research (Kłuciński et al., 2005; Dawson et al., 2010; Ohishi et al., 2011).
It has been reported that when both kidneys are irradiated, radiation nephropathy will result in renal damage and loss of function (Cohen, et al.,2000).
Due Since substances linked to oxidative stress are involved in fast chain reactions, it is yet unknown what happens when oxidative stress is low as a result of radiation and alcohol consumption. While hepatic function and antioxidative function are necessary to verify liver damage, they are not the sole indicators (Kanzaki et al., 2017).
While receiving irradiation, the 99mTc-labeled iminodiacetic acid (IDA) SPECT acquired may be used to examine the hepatic function, which can assist predict any post-radiation liver function abnormality (Wang et al., 2013). When rats were exposed to total-body radiation (1.27 Gy/min for 5 days), their liver enzymes were altered, according to research by (Nwokocha et al.,2012), They discovered that radiation exposures elevated the levels of ALT and AST substantially.
Experiments on animals have shown that low-dose-rate irradiation at the same rate as exposure to cosmic radiation aboard the International Space Station may cause liver cancer. It's interesting to note that fatty deterioration might be seen before the presence of liver cancer is confirmed (Tanaka et al., 2007).
Information on OS in radiation nephropathy shows that OS plays a major part in DNA damage right after exposure. the use of antioxidants prior to radiation exposure. On the other hand, reduces the risk of RN (Klaus et al., 2021).
Conclusion
[bookmark: _Hlk88164307]The study shows that ionizing radiation exposure to medical personnel leads to significant changes in liver and kidney function markers, indicating hepatic and renal stress or dysfunction. It emphasizes the need for routine monitoring and protective measures to minimize exposure. Radiation cause alteration in liver and kidney functions as a results of tissue injury. 
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