
Texas Journal of Multidisciplinary Studies                                                                                                 ISSN NO: 2770-0003 
https://zienjournals.com                                                                                                              Date of Publication: 04-11-2022 
______________________________________________________________________________________________________________________________________ 

________________________________________________________________________________________________________________________________ 
A Bi-Monthly, Peer Reviewed International Journal                                                                                                     [33] 
Volume 14 

Recent statistical studies of zinc and its effect on the human 

body 
Hiba Yousef Saleh , Ameer Kamil Hamzah 

Medical Technical Institute, Al- Mansour, Middle Technical University, Iraq 

Hiba.yousif.saleh@mtu.edu.iq  ;   ameeralkk@mtu.edu.iq 

 

Abstract: Compared with many other metal ions with similar chemical properties, zinc is relatively 

harmless. Except when exposed to high doses, it has toxic effects, making it severe Intoxication; Long-term 

high doses of zinc also interfere with copper absorption. Hence it causes copper deficiency. Since zinc has a 

prominent role in brain cell death, cytotoxicity as a result of this includes ischemia or shock accumulation of 

free zinc. Rather than being a toxic metal (ion), zinc is an essential element. While overexposure poisoning 

is rare, zinc deficiency is widespread and has a detrimental effect on neuronal growth and immunity, and in 

severe cases its consequences are fatal. Deficiency caused by poor diet and foods with low bioavailability, 

aging, disease, or unregulated homeostasis is a more common hazard to human health. This study includes a 

statistical explanation of the natural ratios found in the human body, as well as statistical studies on the 

protocol used to take zinc in the quantities that must be taken to avoid infection with viruses, especially the 

Corona virus. 
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Introduction 

In the periodic table of the elements, zinc can be found in group IIb, with two toxic metals cadmium and 

mercury. However, zinc is considered relatively non-toxic to humans [1]. and according to Toxnet Database 

of the US National Library of Medicine, the oral LD50 of zinc is close to 3 g/kg body weight, more than 10 

times that of cadmium and 50 times higher than that of mercury [2]. An important factor is zinc balance, 

allowing effective oral administration of excess zinc intake, [3]. Zinc is an essential element not only for  

humans, but for all living things. It is made up of more than 300 enzymes and more than the number of other 

proteins, which confirms its indispensable role for human health. [4].In this article, we will present a brief 

summary of zinc, followed by a description of the effects of acute zinc poisoning and the consequences of 

long-term exposure to high amounts of zinc, which has a prominent role in neuronal death. Finally, we will 

also briefly discuss the adverse effects of zinc deficiency, because unless they are exposed to zinc in the 

workplace or by chance, healthy individuals are at a much greater risk of zinc-related adverse effects[5].  

The human body contains 2-3 grams of zinc, of which approximately 90% is found in muscles, bones and 

other organs. Estimated concentrations of zinc include the prostate, liver, digestive system and kidneys, in 

addition to the skin, lungs and brain, as well as the heart and pancreas. Oral zinc absorption leads to 

absorption throughout the body and then the small intestine and distribution through the plasma, which 

contains many proteins such as albumin, α-microglobulin, and transferrin, The physiological role of zinc is 

the formation of mineral enzymes such as alcohol dehydrogenase, Cu-Zn, metalloenzymes superoxide 

dismutase, DNA and RNA polymerase . Zinc deficiency leads to a disorder in a number of body functions, 

especially a disorder in male reproductive function [6],  Legumes and grains are the main sources of zinc in 

food in addition to meat zinc poisoning occurs from irregular consumption for rich nutritional supplement 

for zinc occupational exposure to zinc is through inhalation of smoke or oxide dust zinc from some 

industrial processes causes metal smoke fever  inhalation of smoke containing zinc usually originates from 

industrial processes that primarily affect manufacturing workers. In addition, military smoke bombs contain 

zinc oxide or zinc chloride, which makes for many cases of inhalation[7]. There is some research related to 

smoke bomb accidents that have similar effects on the respiratory system. However, in none of the incidents 

was there conclusive evidence that zinc was the main cause of respiratory symptoms. Not only was 

information about concentrations available, but the inhaled smoke contained several other ingredients 

besides zinc chloride. Additionally, zinc chloride is generally caustic, so the effects could be heightened 

from the specific properties of the compound, rather than a direct zinc toxicity effect. In the event of acute 
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poisoning resulting from ingestion of a large amount of zinc, it appears on  the poisoner has gastrointestinal 

symptoms including vomiting, diarrhea, abdominal cramps, and burning in the throat and pharynx. Chronic 

exposure to zinc also leads to blood changes; Long-term use of zinc-containing nutritional supplements 

causes anemia [8]. 

The most well-known effect of inhaling smoke containing zinc is the so-called metal smoke fever  (MFF),  

caused by inhalation of zinc oxide. This acute syndrome is most often caused by inhalation of fresh metal 

fumes with particle size of less than 1 micrometer per square meter where  some jobs and professions such as 

zinc smelting or welding. Symptoms of this syndrome generally begin a few hours after acute exposure such 

as fever, muscle soreness, nausea, fatigue and effects on the respiratory system such as chest pain, cough 

and shortness of breath [9]. It is a symptom of the respiratory system it appears that there is an increase in 

the number of white blood cells. In the event of ingestion of a large amount of zinc, it is recommended to eat 

large quantities of milk and cheese because it contains high levels of phosphorous and calcium  reduces the 

absorption of zinc in the digestive system. After zinc absorption, chelating agents are treated with chelating 

agents, including -CaNa2 and EDTA. Dimercopal can also be used [10]. 

 

Conclusions and discussion 

It is rare for people to consume a lot of zinc. Usually, excess zinc is caused by the consumption of acidic 

foods or beverages packed in zinc-coated cans. In certain industries, inhaling zinc oxide fumes can lead to 

an increase in zinc, causing nausea, vomiting, and diarrhea in sufferers, as mentioned previously. Inhaling 

zinc oxide fumes can cause rapid breathing, sweating, fever, and a metallic taste in the mouth, a disorder 

called metal fume fever [11]. The level of zinc in blood and urine samples is measured, but these tests may 

not accurately determine zinc status. 

American researchers from the (Fred Hutchinson Cancer Research Center) presented their study on the 

effect of zinc in stimulating the body's immunity. The study indicated that in conditions of zinc deficiency, 

widespread immune effects can be seen, including disruption of B cell growth and disruption of T cell 

function. They are key pillars of the body's immune system strength ,in another study at the( Zucker Medical 

Center) in Newyork; researchers noted the role of zinc in cardiovascular disease in individuals with chronic 

kidney disease and type 2 diabetes, groups that are uniquely at risk of cardiovascular disease and death [12]. 

It has been found that zinc deficiency increases the inflammatory response resulting from increased 

oxidative stress in blood vessels, especially in patients with type 2 diabetes. 

However, how zinc affects the heart and blood vessels still needs to be better understood in order to use it as 

a preventative and treatment for cardiovascular disease. It should be noted that some medications for heart 

failure or blood pressure, such as types of diuretics, may increase the amount of zinc lost in urine [13]. 

Table No. (1) The normal values of zinc in the human body using statistical standards 

age male range Mean min max Female range mean min max 

1-12 

month 

2_3mg 1mg 2.5mg 2mg 3mg 2_3mg 1mg 2.5mg 2mg 3mg 

1_8 years 3_5mg 2mg 4mg 3mg 5mg 3_5mg 2mg 4mg 3mg 5mg 

9_18years 7_11mg 4mg 9mg 7mg 11mg 8_9mg 1mg 8.5mg 8mg 9mg 

19_30 

years 

11_20 

mg 

9mg 10.5mg 11mg 20mg 13_20mg 7mg 11.5mg 13mg 20mg 

30+ years 12_25 

mg 

13mg 18.5mg 12mg 25mg 13_30mg 17mg 16.5mg 13mg 30mg 

 

Mean: It is the average of the observations values, meaning it is the sum of the values divided by their 

number 

Minimum: it is the smallest value seen within the given values 

Maximum:  it is the value of the largest observed within the given values 
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Range: it is the difference between the largest and smallest value 

It is noted from the above table that as the age of the person increases, the normal percentage of zinc needed 

in the human body increases, taking into consideration by reading the above table that the natural need for 

zinc in women increases from its value in men as the age increases, as the highest natural value was 

recorded in women (30 mg), while the highest value for men was (25 mg), noting that the difference 

increases in women more than the difference in men after the age of thirty years, where it was recorded in 

women (17 mg) and in men it was recorded as (13 mg).The normal level of zinc in the blood ranges from 

13.8-22.9 μmol/L (90-150 μg/dL). In recent studies, it was shown that the symptoms of zinc deficiency 

appear when zinc concentrations in the blood plasma drop to less than 9.9 μmol/L (65 μg/dL). A study 

evaluating zinc levels in the blood serum and their relationship to changes in diabetic and aging lens the 

results of statistics for FBS levels showed a mean of 212.6±14.95 mg/dL for diabetic patients with cataract 

and moderate 69.9 ± 10.9 mg/dL for individuals with cataracts and statistics for average zinc levels showed 

68.6 ± 8.49 mcg/dL for diabetic patients with cataracts and mean 96.07 ± 12.41 mcg/dL for aging 

individuals [14]. 

Another study showed that people with cancer may appear to have a zinc increase of 100 mcg/dL and have 

an increased risk of death than healthy people  [15]. Studies showed the relationship of zinc level with the 

work of the kidneys in the human body, where the results showed that the high level of zinc is not toxic to 

the kidneys [16].in the other hand, studies indicated the detection of zinc concentration in the blood and 

indicators of immune system functions in Symptomatic Venous Thromboembolism Patients with symptoms 

and investigating the relationship between them, as it was proven that there is a defect in the immune system 

at the cellular and genetic levels in VTE patients [17]. 

After the Covid-19 pandemic, many studies have proven that taking zinc in quantities according to 

medically recommended decrease the risk of developing the virus, contributes to strengthening the immune 

system, and has a major role in recovering from the virus [18]. 

Table No. (2) shows the recommended daily dose of zinc after the Corona pandemic to reduce the 

incidence of the disease using statistical criteria 

age male min max mean Female min Max mean 

9_18years 10_15mg 10mg 15mg 12.5mg 9_14mg 9mg 14mg 11.5mg 

19_30 

years 

20_25 

mg 

20mg 25mg 22.5mg 15_20mg 15mg 20mg 17.5mg 

30+ years 25_50 

mg 

25mg 50mg 37.5mg 25_50mg 25mg 50mg 37.5mg 

 

From the results of the above table, the zinc dose shows us 50 mg as an appropriate dose to reduce infection 

with viral diseases, especially the Corona virus.  Recent studies have indicated that the use of zinc as a 

preventive measure with a dose of less than 25 milligrams may not be good for elderly women and men 

(over thirty years) to avoid infection with the virus. 
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