Evaluation of Airborne Cadmium, Manganese, Arsenic and Beryllium cancer risk assessment using Inductive Coupled Plasma
Heba M. Adly​1, Saleh A. Saleh1, Abdulla A. Saati2 and Samir H. Fatani1
Biochemistry Department1, Community Medicine Department2, Faculty of Medicine, Umm Al-Qura University, Saudi Arabia

Backgrounds: Cancer risk assessment is a good tool to provide reliable information for medical investigations to understand air particulate matter related health effects. It is well known that air fine particles have high concentrations of many potentially toxic trace elements that can be incorporated into the body through inhalation. Makkah area has limited industrial activities, with unique characteristics every year, over 2.3 million of pilgrims stay in Makkah during Hajj period which increase transportation pollution problems creating unspecified amount of trace elements pollution in air. Objective: This study aimed to evaluate cancer assessment levels for population exposed to different heavy metals (Cd, Mn, As, Be) in ambient air in Makkah during winter and spring seasons. Materials and Methods: The study was conducted in two different areas in Makkah, Arafat and Muzdalifa representing two of the holy places highly crowded in Hajj season. Air samples were collected using mini volume sampler for 24-hrs once in a week during winter and spring 2016. Concentrations of PM10 trace elements (Cd, Mn, As, Be) were analysed using ICP-MS. Since there were no carcinogenicity risk data of trace elements known in Makkah, determination of ECR due to inhalation of each metal was calculated in accordance to unit risk factor adopted by US-EPA. Results and conclusions: Atmospheric Cd, Mn concentrations were elevated in spring than winter which are probably due to high wind speed and high temperature, a common phenomenon in Saudi Arabia, leading to increase the atmospheric turbulence and a greater amount of re-suspension of dust from roadside and blowing sand particles. The cancer risk values were found to be (2.08×10-4, 8.71×10-4, 1.7×10-6, 8.4×10-6) for Cd, Mn, As and Be respectively, exceeding USEPA’s level of acceptable inhalation risk (10-6) for each element. These results are of important value for the development of proper health management strategies to decrease non-point pollution sources in Makkah region.
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