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ABSTRACT 
Background: Global climate change (GCC) is on the point of altering the degree of human 

exposure to poisons and the response of hominoid populations to these contacts, meaning that risks of 

pollutants could change in the future. In certain parts of the world, GCC is foretold to increase the 

level of exposure to many environmental contaminants due to direct and indirect belongings on the use 

designs and transport, and destiny of chemicals. Changes in human performance will also affect 

human contact way with contaminated air, water, and food. Psychosocial stress, dietary changes, and 

contact with stressors as high temperatures are likely to increase the susceptibility of humans to 

chemicals. These changes are likely to have important inferences for current practices for chemical 

assessment. Traditions used in current exposure-assessment replicas may no longer apply, and existing 

checking methods may not be vigorous enough to detect adverse sporadic changes in exposures. Aim 

of the work: The present review article explores how GCC might touch the different ladders in the 

pathway from a chemical source in the environment through to impacts on human health and assesses 

the proposals for current risk assessment and management practices. Methodology: Articles were 

assembled using convenient keywords through Google Scholar, PubMed, Egyptian Knowledge Bank 

(EKB), Wiley Online Library, and Web of Science. Inclusion criteria: peer-reviewed studies, meta-

analytic and narrative reviews, and WHO reports published in the era between 1995 and 2022. 

Exclusion criteria: online articles not allied to a committed database or articles with closed access. 

Results: more research and studies are needed for prevention GCC 

Keywords: Toxicology, Exposure pathway, Risk assessment, Vulnerability 

 

INTRODUCTION 
Global climate change (GCC) is linked to 

significant changes in long-term climate 

features and short-term climate excesses in 

different areas. The domain is flattering heater, 

with upsurges in temperature being highest over 

land and at high north latitudes, and minimum 

over the Southern Ocean. The snow-shelter area 

is constricting, and sea and highland ice are 

shrinking. Rainfall has enlarged in many areas 

at higher latitudes, while reductions have been 

experiential in most subtropical land areas. 

These trends are expected to continue and 

strengthen into the probable future (Balbus et 

al 2013). 

The present review article aims to 

highlight the different ladders in the pathway 

from a chemical source in the environment to 

effects on human health and assesses the 

proposals for current risk assessment and 

management practices. 

METHODOLOGY 
To yield a protocol for the current work on 

toxic pollutants that affect climate and travel 

medicine we explored these questions: (i) What 

are the pollutants that do have toxic potential? 

(ii) How do the resultant climatic alterations 

influence the epidemiology of the diseases? The 

different efforts spent to re-engineer climate 

conditions and what are the obstacles that 
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hinder successful results? To what extent guide 

for travel medicine be modified? Then, the draft 

framework was revised by the authors until we 

got a final settlement. Articles were assembled 

using convenient keywords through Google 

Scholar, PubMed, Egyptian Knowledge Bank 

(EKB), Wiley Online Library, and Web of 

Science. Inclusion criteria: peer-reviewed 

studies, meta-analytic and narrative reviews, 

and WHO reports published in the era between 

1995 and 2022. Exclusion criteria: online 

articles not allied to a committed database or 

articles with closed access. 

What is Climate toxicology? 

Contact with the smoke made by wildfires, 

and the toxic chemicals formed from pyrolysis 

that persist in the remains, stance weighty 

dangers for human well-being. The most toxic 

mechanisms of fire smoke contain carbon 

monoxide, which deteriorates cardiorespiratory 

disease and harmfully affects brain function, 

while fire debris shelters high levels of toxic 

metals and insistent organic pollutants 

(September 24, 2019,  

https://www.openaccessgovernment.org/cate

gory/open-access-news/environment-news/). 

According to a popular notion, increasing 

body temperature stimulates the activity of 

enzymes involved in the metabolism of harmful 

compounds, some of which help to reduce the 

toxicity of the chemical while others help to 

detoxify it. Another clarification comes from 

experimental and epidemiological research that 

shows how the impact of harmful substances is 

exacerbated by persistent stress. There is ample 

evidence that the GCC raises pressure, 

particularly among populations that are facing 

food or water insecurity or that have been 

forced to flee due to climatic catastrophes 

(White and Walcott et al 2009). 

What is the chemical toxicity of GCC? 

Chemical pollutants in the environment 

have both direct and indirect effects on human 

health. Direct toxic effects range from acute 

poisonings and activating of acute events like 

cardiac arrhythmias and asthma to chronic 

effects like immunosuppression and cancer 

(Belpomme et al 2007 and D'Amato et al 

2005). Indirect effects contain changes in health 

risks associated with changes in food and water 

sources as a result of chemical pollution or due 

to antibiotic resistance in bacteria exposed to 

toxic chemicals (Baker-Austin et al 2006). In a 

U.K. study, (Beulke et al 2007) figured out 

how to measure how changes in pesticide use, 

fate, and transport—caused either directly or 

indirectly by GCC—affect surface water and 

groundwater concentrations. According to the 

study, peak pesticide concentrations may 

increase by many orders of magnitude for some 

pesticides in surface waters and groundwaters 

under GCC. Researchers found that the GCC's 

indirect effects on surface-water exposure (i.e., 

its influences on pesticide application volume 

and timing) were greater than the effects of 

changes in climate alone (Cecchi et al 2010). 

Changes in these processes linked to GCC 

have an impact on human exposures since the 

permanence and adaptability of harmful 

chemicals in the environment are influenced by 

weather variables like temperature and wind 

(Gaze et al 2011). 

GCC will have an impact also on the way 

of using these resources by people, with 

implications on the quality of human contact. 

As human populations shift to new sources of 

drinking water (such as water from water reuse 

and reclamation systems), a decline in the 

availability of water for many populations 

could modify exposure to marine contaminants. 

Variations in climate may also affect how much 

time people spend inside and outside houses, 

affecting their exposure to both external and 

internal toxins (Cecchi et al 2010). 

What are the health effects of environmental 

exposures affected by GCC? 

Health effects due to some environmental 

exposures are documented to be exaggerated by 

GCC (Balbus et al 2013): Mycotoxins which 

are good residues like aflatoxins cause 

carcinogenicity, hepatotoxicity, immune-

suppression, and developmental toxicity. Ozone 

causes lung problems such as asthma 

exacerbation and chronic pulmonary 

obstructive disease. Methyl mercury causes 

neurotoxicity. Biphenyls and dioxins cause 

reproductive and endocrine toxicity and 

carcinogenicity. 

Does GCC impact human susceptibility? 

In Balbus et al (2013) study, he showed 

that GCC could have an optimistic result on 

experience, in most occurrences an opposing 

effect is expected in convinced regions, and it is 

likely that this will adversely affect the health. 

Additionally, samples of numerous health 

impacts and risks for particular chemical 

encounters are probably going to be jammed by 

GCC. It demonstrates how the GCC affects the 

sporadic incidence and occurrence of acute 

events, such as cardiovascular and respiratory 
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illnesses in people caused by episodes of high 

air pollution. Increased algal and mycological 

invasion episodes in developing nations are 

likely to represent increased mycotoxin 

exposures, which will likely result in an 

increased incidence of cancer and target organ 

toxicity (Tirado et al 2010, Armitage et al 

2011 and Magan et al 2011). 

There has been a partial study of the 

consequence of temperature on the 

poisonousness of chemicals in animal models. 

The temperature has been observed to upsurge 

neurotoxicity from methamphetamine 

exposures in mice (Miller and O'Callaghan 

2003), and in general, increasing temperature 

worsens chemical poisonousness in animal 

models (Gordon 2003). Numerous non-

chemical stresses, including some pre-existing 

infectious and non-infectious disorders, 

exposure to violence, and other psychosocial 

stressors have been shown to modify chemical 

toxicity (Krewski et al 2005 and Shankardass 

et al 2007). Changes in the food chain structure 

are likely to result in dietary changes that affect 

nutritional status (Lake et al 2012). Violence 

and other social and societal repercussions of 

heat are among the psychosocial effects of GCC 

(Doherty and Clayton, 2011). 

 

What are the impacts of GCC on 

chemical risk assessment of major toxic 

pollutants? 

1. Natural toxins 

Natural toxins contain toxins that are 

produced by algae, bacteria, plants, and fungi. 

These toxins have been reported to cause 

human health effects, including death, growth 

disturbance, and cancer. Natural toxin 

production is affected by environmental factors 

like temperature and humidity. Also, GCC 

affects the insect vectors' activity and so 

increases human exposure to phytotoxins and 

mycotoxins (Miraglia et al., 2009). 

Human exposure to natural toxins is 

controlled through monitoring of concentrations 

of these compounds in crops, shellfish, and 

drinking water. Therefore, any effect of GCC 

on the occurrence and toxicity of natural toxins 

to humans will be of direct interest to 

regulatory and public health agencies 

responsible for monitoring these compounds 

and to suppliers of food or drinking water 

(Fawell and Nieuwenhuijsen, 2003; Paterson 

and Lima, 2010). 

2. Pesticides 

Pesticides are widely used in agriculture in 

many parts of the world. They are vital agents 

in vector control around the world. It is 

anticipated that pesticide use will increase with 

increasing temperature due to greater pest 

activity (Boxall et al., 2009). 

It has both short- and long-term health 

effects. Efforts to decrease human exposure to 

pesticides target three levels: pesticide residues 

in food and drinking water; exposures in 

farmers; and lastly community exposures. 

Setting pesticide residue–tolerance levels in 

foods is the main regulatory activity to protect 

the safety of the food supply (International 

Programme on Chemical Safety (IPCS) 

Geneva 2009). 

Follow-up of workers who are vulnerable 

to the effects of pesticides by enhanced skin 

absorption is also important. Monitoring for 

pesticide residues is needed to ensure a safe 

food supply and new product registrations are 

based on regulatory risk assessments (Balbus et 

al., 2013). 

3. Air pollutants  

Human activities such as fuel combustion 

and natural processes like wildfires cause the 

release of many toxic pollutants into the air. 

The two most important air pollutants 

associated with serious health effects are fine 

particulate matter and ozone. In the United 

States, it has been estimated about 130,000 

deaths by fine particulate materials and about 

4,700 deaths by ozone in 2005. These pollutants 

are largely affected by weather conditions. Fine 

particulate matters increase in windy weather. 

Ozone concentrations are higher with high 

temperatures (Balbus et al., 2013). 

Health effects associated with both air 

pollutants include the exacerbation of chronic 

lung disease, asthma, and myocardial 

infarction. In addition, non-chemical stressors 

of GCC may change the vulnerability of 

humans to toxic insults. High ozone levels and 

high temperatures are associated with increased 

cardiovascular mortality (Ketinge et al., 2000; 

Carriero et al., 2002). 

Human health effects caused by air 

pollutants are managed by regulatory standards 

for ambient air concentrations and by 

emissions-control standards for specific 

sources. Air-quality models include 

assumptions about weather conditions to 

determine critical model parameters that control 

air pollution concentration measures. As GCC 

progresses, these models will need to be revised 
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to reflect changes in temperature and 

precipitation (Balbus et al., 2013). 

Measures for the reduction of greenhouse 

gases as the development of alternative fuels 

would cause a reduction in these air pollutants 

(Tsao et al., 2012). 

4. Legacy pollutants 

Legacy pollutants are obstinate substances 

that have been amassed in environmental pools 

such as surface soils, ice, residues, and forests 

(Scheringer 1997) and (Conner et al 2007). 

Their slow and continuous emissions pose a 

lasting risk to human people and ecosystem 

health (Cowan-Ellsberry 2007). Dioxins and 

dioxin-like compounds, mercury discharged 

into the environment during extraction and 

burning, radioactive chemicals from nuclear 

weapons testing, DDT, lindane, and other 

pollutants are examples of legacy pollutants 

(McKone et al. 2004). These pollutants have a 

variety of health effects, including cancer, poor 

reproductive outcomes, and altered 

neurodevelopment. The control of legacy 

pollutants, in contrast to the other concerns 

outlined in the current study, mostly entails 

identifying reservoir sources and justifying 

exposure rather than managing or lowering 

emissions from continuing economic/industrial 

activity (Gouin, 2007). The inhabitants of 

developing countries may be particularly 

exposed because of ongoing recycling and 

waste-processing activities, as well as the 

frequent absence of appropriate monitoring and 

control of legacy pollutant overflow sites 

(Linderholm 2011). 

Because legacy pollutants accumulate in 

the environment, longer-term environmental 

processes related to GCC could affect their fate 

and change human and ecological system 

exposures (MacLeod 2005). Classification of 

the persistence and spatial range of organic 

chemical environmental distribution behavior. 

Regional and worldwide migration patterns will 

change if GCC results in stronger winds and/or 

stronger rivers, lakes, estuaries, and ocean 

currents. (Balbus et al 2013), will be vital. 

It is important to understand that changing 

climates contributed to the collapse of ancient 

civilizations due to soil–climate interactions 

that degraded soil and affected related 

economies (Brevik et al 2018). The collapse of 

the Harappan, Tiwanaku, Akkadian, Classic 

Maya, and Mochica civilizations demonstrated 

the profound influence of climate change on 

humanity (Wiener 2014). 

However, the negative impacts of these 

climatic deviations on infectious diseases are 

largely underestimated. There is a long list of 

diseases that increased associating changes in 

climates involving Bovine spongiform 

encephalopathy, cysticercosis, dengue fever, 

diphtheria, the Hendra virus, group-B 

streptococcus, hepatitis C, histoplasmosis, 

influenza, and Ebola hemorrhagic fever MRSA, 

Nipah virus, norovirus, pertussis, plague, 

poliomyelitis, rabies, leptospirosis, 

leptospirosis, Lyme disease, malaria, measles, 

monkeypox, Shigellosis, Trypanosomiasis, 

smallpox, TB, tularemia, rotavirus, 

salmonellosis, severe acute respiratory 

syndrome, and rift valley fever. Besides, 

evidence of drug-resistant pathogen strains, 

water-borne, insect-borne, foodborne, and 

airborne diseases all increased (Smith et al 

2015). Seriously, in childhood, morbidity 

(34%) and mortality (36%) notably increased 

due to infectious agents on top of changes in 

environmental factors (Thompson et al 2012). 

Therefore, we are asking if climatic changes 

can be considered a challenge for travel. 

 

May climatic changes re-map tourism 

destinations? 

According to WHO, climatic changes 

resulted in health hazards, disruption of the soil 

and aquatic ecosystems, limitation of food 

resources, and migrations of humans and 

animals (WHO 2017). Thus, the prevalence, 

persistence, morbidity, and mortality due to 

infectious agents and their vectors increased 

such as malaria, and diarrhea (Smith et al 

2015). Unfortunately, poor countries are the 

most prone despite being the least responsible 

for the greenhouse effect due to CO2 emission 

(Dhimal et al 2015a). 

How did climate change affect 

arthropod-borne diseases? 

The emergence of arthropod-borne 

diseases expanded to new regions due to global 

warming (Cann et al 2013) and outbreaks 

became prevalent in even high-income 

countries (Semenza and Ebi 2019). Notably, 

the effect of climatic changes on the vectors is 

not equal; for instance, increases in 

temperature, wind intensity, relative humidity, 

and rainfalls are convenient for mosquitoes' life 

cycle, not ticks (Sanyaolu et al 2016). 

• Plasmodium sp. It is the most lethal 

blood parasitic infection worldwide with nearly 

500.000 deaths in Africa. Historically, Europe 
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was attacked by malaria several times (Micallef 

2016), that however was terminated in Europe 

in 1975 (Talapko et al 2019) following a 

malaria eradication program conducted by the 

WHO. The program encompassed seventy-nine 

countries (Askling et al 2012 and Caminade et 

al 2014). Yet, the re-introduction of malaria 

was reported in Croatia, Italy, Malta, Bulgaria, 

France, Germany, and Spain (Monge-Maillo 

and López-Vélez 2012 and Medialdea 

Carrera et al 2018). This might be attributed to 

the presence of the Anopheles vector present in 

Europe and the USA; thus, exerting a great 

threat to the reemerging of diseases at any due 

to climatic changes (Askling et al 2012 and 

Redshaw et al 2013).  

• Babesia spp. and Thelaria sp... Due to 

the increased prevalence of ticks, babesiosis 

caused by Babesia microti, B. capreoli, and B. 

venatorum is progressively documented in 

Europe, Canada, and Japan (Kulkarni et al 

2015 and Lu et al 2016). Also, the expansion 

of Dermacentor reticulatus in Europe and 

Eurasia increased infection with Theileria spp. 

(Altizer et al 2013 and Földvári et al 2016). 

• Leishmania and Trypanosoma. In 

response to climatic changes, Phlebotomus 

species of Sandflies and Glossina tsetse flies 

were convicted respectively in the emergence 

of these blood flagellates in new locations 

(Bern et al 2007, Nakazawa et al. 2007 and 

Redshaw et al. 2013).  

• Trypanosoma brucei gambiense and 

T. brucei rhodesiense (African 

trypanosomiasis) are transmitted by tsetse flies 

that show expansion in association with global 

warming and cause sleeping sickness. 

Infections are expected to expand to up to 

30,000 people while 70 million individuals are 

at risk (Moore et al 2012). Besides, in Latin 

America, Trypanosoma cruzi which is 

transmitted by Triatoma infestans (kissing 

bugs) and causes Chagas disease expanded to 

Central and North America in at least 300,000 

residents (Shikanai-Yasuda and Carvalho 

2012).  

• Filaria spp. Infections with these 

parasites increased in response to climatic 

changes, particularly Wuchereria bancrofti 

(agent of lymphatic filariasis, and elephantiasis) 

(CDC 2013) and Onchocerca volvulus (agent 

of river blindness) that are transmitted by Culex 

quinquefasciatus and blackflies respectively 

(CDC 2020).  

Why should climatic changes implicate 

zoonosis in the guide of travel medicine? 

Since ecosystem changes and several 

biological responses occurred in the pathogens 

such as species interactions, dispersal, 

evolution, and phenology (Urban et al 2016), 

the ecological niches of zoonotic infections 

increased. For example, the filarial infection of 

Brugia pahangi coincides with the dynamics of 

Armigeres subalbatus mosquitoes in the 

plantation areas (Intarapuk and Bhumiratana 

2021). Seriously, the Chikungunya (CHIKV) 

zoonotic arbovirus re-surged and underwent 

genetic mutation to infect the Asian tiger 

mosquito in addition to the mosquito of yellow 

fever (Caminade et al 2017).  

May climate change influence the 

dispersal of the microbiota systems in 

seashore and aquatic ecosystems? 

This was recognized by the increases in 

bird populations on the seashore and the 

accumulation of microbiota like Salmonella, 

Campylobacter, and Chlamydia populations 

(Navarro et al 2019). In addition, microbiota 

such as Staphylococcus, West Nile Virus, 

Aspergillus, and antibiotic-resistant strains of 

bacteria have been reported in gulls, barnacle 

geese, and terns. In addition, the global changes 

and people relocation and traveling harbored 

endemic allochthonous microbiota in the 

coastal areas particularly, in regions of 

desertification. Thus, the WHO recently 

recommended monitoring of the enterococci 

and fungi in the coastal sand (Brandão et al 

2022) and several studies warned that the 

concentration of microbiota in beach sands 

increases the risk of several human health 

hazards (Hubálek, 2021, Zeballos-Gross et al 

2021 and Kurittu et al 2021). 

Seriously, the lethal Naegleria fowleri 

(brain-eating amoeba), which causes primary 

amoebic meningoencephalitis and is 

characterized by being opportunistic and free-

living protozoa were found to be increasingly 

existing. This amoeba is thermophilic, 

extensively present in temperatures beyond 30 

°C with an upper limit of 45–46 °C, tolerable to 

a wide range of pH (Herman et al 2021, Dos 

Santos et al 2022), and resistant to chlorination 

(Miller et al 2015). 

The snail vector of the Schistosoma 

haematobium was found to invade the East of 

Europe (Majoros et al 2008); thus, the 

bilharzia or swimmer's itch expanded in this 

region (Kolarova 2007). In 2015, France 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/naegleria
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/primary-amebic-meningoencephalitis
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/primary-amebic-meningoencephalitis
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witnessed an outbreak of schistosomiasis 

haematobium where the patients were from 

France Italy, and Germany (Boissier et al 

2015). 

May melting ice uncover sleeping 

pathogens?  

The CDC listed at least 50 emerging/re-

emerging diseases. In Siberia, the Virola virus 

was discovered in a frozen mummy 300 old 

(Biagini et al 2012) and the emergence of 

resistant anthrax spores from the ice melt was 

also reported (Antonenko et al 2013 and Mor 

et al 2018). Moreover, spores of anthrax can be 

transported to remote areas by vectors such as 

tabanid flies. Thus, may the smallpox virus re-

emerge from the frozen human cadavers buried 

in Siberia (Antonenko et al 2013 and Mor et 

al 2018)? In 2005, NASA documented that ice 

specimens from Alaska were composed of 

32,000-year-old bacteria and incredibly, 

Antarctica contained 8-million-year-old 

bacteria hidden in ice (Bidle et al 2007). Also, 

Greenblatt et al (1999) discovered bacteria in 

Dominican amber that returned 20- 40 million 

years ago. 

May droughts increase incidences of 

resistant pathogens? 

In drought, the diversity of microbial 

communities may increase in depleted waters 

(O'Dwyer et al 2016). Drought may also 

enhance the habitat of Xero-tolerant 

opportunistic fungi Candida sp., which can 

favorably persist in dry sands (Shah et al 

2011). Also, Moriyama et al (2020) 

determined that drought triggered transmissions 

of influenza and coronavirus. 

 

 
Figure (1): Climate change and its impact on pathogen expansion. 

 

How could air increase play a role in disease 

transmission? 

With increasing humidity, the lifetimes of 

the minute droplets extended; hence, were 

regarded as a cofactor in the COVID-19 

pandemic (Chong et al 2021). Air pollution 

increases the transmission of TB (Asadgol et al 

2019). Tourism played a role in the early 

transmission of COVID-19 in various countries; 

thus, constraining travel appeared to be an 

efficient strategy for preventing the spread of 

the disease (Sadeghmoghadam et al 2020). 

Windpox and foot-and-mouth disease increased 

in humans and animals, respectively (El-Sayed 

and Kamel, 2020). 

What is Geoengineering or Climate 

Engineering? 

To stop future climate change, slow down 

stop global warming, and lessen its 

consequences on our society and biosphere, the 

Earth's climate and environment must be 

deliberately altered on a huge scale (Masson-

Delmotte and colleagues, 2022). 

Humans have been changing our climate 

and environment for a long time, so 

geoengineering our climate is not a new 

concept. Since the 1960s, scientists have been 

researching and expressing concern about 

climate engineering (Keith, 2000). 

Natural climate solutions (such as 

ecosystem restoration and blue carbon, for 

example), solar radiation management, carbon 

dioxide removal, and a wide range of climate 
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change adaptation and mitigation techniques are 

all included in geoengineering approaches. 

Natural Climate Solutions: 

In a Natural Climate Solution 

geoengineered restored forest ecosystem, trees 

play a crucial role in storing carbon within their 

trunks, branches, and leaves. As greeneries, 

sticks, and branches fall to the crushed from the 

forest canopy, they enrich the forest soils with 

organic matter, allowing vast quantities of 

carbon to be stored below ground. Reinstated 

forests also provide an environment for a wide 

variety of animals, which can help sequester 

carbon by storing it in their bodies. These 

animals include insects, frogs, lizards, and 

mammals. Additionally, forest ecosystems 

contain a complex network of organisms, such 

as protists, nematodes, earthworms, insects, 

reptiles, and mammals, that live within the soil 

and contribute to carbon sequestration. Over 

time, forest elements like insects, leaves, and 

dissolved organic carbon can enrich the waters 

of streams and rivers thanks to water runoff 

from forest ecosystems. These inputs give food 

to aquatic animals and plants, both of which 

trap carbon. (Biodiversity & Services 2018). 

In addition to carbon sequestration, Natural 

Climate Solutions can also help mitigate the 

effects of Climate Change and Global Warming 

by reflecting sunlight back into space. One such 

approach is cropland albedo enhancement, 

which uses crops to cool regional landscapes by 

reflecting sunlight back into space. This is 

achieved by selecting crop varieties that are 

more reflective and utilizing management 

techniques such as no-tillage, which increases 

the albedo of agricultural fields. By preventing 

the absorption of sunlight, crops can reduce the 

amount of heat that is generated, thus 

mitigating the effects of Climate Change and 

Global Warming (Davin and de Noblet-

Ducoudré 2010). 

Carbon dioxide removal (CDR): 

This approach involves removing CO2 

from the atmosphere and storing it underground 

or in other long-term storage facilities. Some 

proposed CDR techniques include afforestation 

(planting trees to absorb CO2), ocean 

fertilization (adding nutrients to the ocean to 

promote the growth of plankton, which absorb 

CO2), and direct air capture (using machines to 

capture CO2 directly from the air) (Corry and 

Kornbech 2021).  

Proposed Carbon Dioxide Removal 

methodologies include: 

By directly removing carbon dioxide from 

the air or atmosphere, Direct Air Capture 

techniques can either store the liquid CO2 

underground or use it to create carbon-neutral 

fuels or goods. Reducing the CO2 emissions 

from coal power stations and other fossil fuel-

based energy production facilities is the main 

goal of carbon capture and storage 

technologies. Methodologies for carbon capture 

and storage collect CO2 during or after 

combustion and either store it underground or 

use it in carbon-neutral products (Gür 2022). 

By burying charcoal in the soil, biochar 

reduces atmospheric carbon dioxide as a 

response to global warming. Carbon dioxide is 

removed from the atmosphere by plants and 

trees. Then, using low oxygen levels, this plant 

matter, or biomass, is burned to create charcoal. 

After being ground into little particles, the 

charcoal is buried in agricultural fields' soil to 

trap carbon for hundreds of years (Buss et al 

2022). 

Enhanced Weathering is a technique for 

removing carbon dioxide from the atmosphere 

through geoengineering. It involves using 

chemical reactions between rocks or minerals 

and CO2 to decrease the amount of CO2 in the 

atmosphere. To implement this method, rocks 

that contain silicate or carbonate, like olivine, 

are ground into a powder and mixed with 

agricultural soil or spread on beaches. When 

mixed with water and CO2, the silicate rock 

powder reacts to form bicarbonate ions (HCO3-

), which effectively reduces CO2 in the 

atmosphere. The bicarbonate ions are then 

dissolved in water and eventually make their 

way to the ocean, where calcifying organisms 

like corals and plankton convert them to 

calcium carbonate (CaCO3). This calcium 

carbonate eventually settles at the bottom of the 

ocean (Goll et al 2021). 

Using planktonic communities, ocean 

fertilization is a method for removing CO2 

from the atmosphere. The growth of 

photosynthetic planktonic plants or algae is 

frequently constrained in sections of the ocean 

where upwelling occurs (as well as other areas 

of the ocean). By fertilizing these places, a lot 

of planktonic algae can grow and accumulate 

biomass by absorbing CO2. The carbon dioxide 

the algae absorb gets eliminated from the 

atmosphere for incredibly long periods as they 

die and their biomass sinks to the ocean's 

bottom. This approach has been proposed as a 

way to mitigate climate change by removing 
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CO2 from the atmosphere. However, there are 

concerns about its effectiveness and potential 

environmental impacts (Bach et al 2021). 

By storing the carbon in plants and 

animals, ecosystem restoration reduces the 

amount of carbon dioxide in the atmosphere. 

The Earth has lost a lot of its vegetation and has 

been damaged. Large volumes of carbon 

dioxide are absorbed and stored in the biomass 

of plants and animals when these ecological 

communities are recovered. 

Blue Carbon Ecosystems: are a Natural 

Climate Solution that can help mitigate and 

reverse the impacts of Global Warming. These 

ecosystems are comprised of various coastal 

and marine communities, such as saltmarshes, 

seagrass meadows, mangrove forests, and kelp 

forests, which can absorb and store significant 

amounts of carbon in their tissues and soils. By 

conserving and restoring Blue Carbon 

Ecosystems, we can effectively remove large 

amounts of CO2 from the atmosphere and store 

it for extended periods. Therefore, protecting 

and restoring these ecosystems can be an 

effective approach for mitigating the effects of 

Global Warming (Nellemann et al 2010). 

Solar radiation management (SRM):  

This approach involves reflecting a portion 

of the sun's rays into space to reduce the 

amount of sunlight that reaches the Earth's 

surface. Some proposed SRM techniques 

include stratospheric aerosol injection (injecting 

reflective particles into the upper atmosphere), 

marine cloud brightening (spraying seawater 

into the air to create brighter clouds), and 

surface reflectivity modification (painting roofs 

and other surfaces with reflective materials) 

(Ming et al., 2014). 

Enhanced weathering:  

This approach involves accelerating the 

natural process of weathering, in which rocks 

react with CO2 in the atmosphere to form stable 

minerals. Some proposed enhanced weathering 

techniques include spreading powdered rocks 

over land or ocean surfaces to increase 

weathering rates. 

Bioenergy with carbon capture and storage 

(BECCS):  

This approach involves using biomass 

(such as plants or agricultural waste) to 

generate energy, capturing the resulting CO2 

emissions, and storing them underground. 

It's worth noting that while these 

techniques have been proposed, many of them 

are still in the experimental stages and have not 

yet been tested on a large scale. Additionally, 

there are concerns about the potential risks and 

unintended consequences of these approaches, 

which will need to be carefully studied and 

considered before their implementation. 
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 الملخص العربى 

 
 تأثير السموم على التغيرات المناخية وطب المسافرين 

 ٥أماني عبد الفتاح  ٤،٣أحمد حمدي السيد بدر ١،٢ايناس الصفطاوي

 ٧،٥فاطمة ندا خليفة   ٧،٦ دينا محمد نجيب عبد المعوض

 

 كلية الطب البشري، جامعة القاهرة ، الطبية الطفيلياتقسم  -١

 ، القاهرة، مصر بالقوات المسلحة، كلية الطب الطبية قسم الطفيليات -٢

 ، مصر ، القاهرة، الأكاديمية الطبية العسكريةالطبية والمناعةحياء قسم الأ -٣

 ، القاهرة، مصر مركز البحوث الطبية والطب التجديدي -٤

 قسم الطب الشرعي والسموم الاكلينيكية، كلية الطب، جامعة القاهرة -٥

 قسم الطب الشرعي والسموم الاكلينيكية، كلية الطب، جامعة الزقازيق  -٦

 قسم الطب الشرعي والسموم الاكلينيكية، كلية الطب، جامعة بدر القاهرة  -٧
 

إن تغييررا مناخررلع منيررلناو ك رري ر ررج تغييررا نساررل تيرراو متجاررلن ن ارراال رم ررذهل ل  هااكررل  من  ررا ن رر    المقدمةةة 

ملاتصللا  ،  ال ييخو أن  خلطا منا اثل  ياكن أن تذغيا فو منااذق ل، ر ن مناذاقع أن تزيد نرل  ه س منذيلرن منخ يهو 

 ن  اذاى منذياو ن يديد  ن منا اثل  من يئيل فو أازمء كديدة  ن منيلنم  ا ب ملاجذالءم  منا ل اة رغيررا منا ل رراة ك رري 

ل ك رري ةيايررل متصررلل من  ررا  تصايال  ملا ذخدمل رمنخقل ر صيا مناامن منكيايلئيل.  ذؤثا منذغييام  فو ملأنمء من  اي أيضرر 

ذغييام  منغ مئيل رمنررذس س  ررع كام ررل  لن امء رمنالء رمنغ مء منا اثين، رياكن أن تؤني منو متا لن منخااو ملااذالكو رمن

متا لن، ر  ن مناااح أن تزيد نسال  منحامسة  ن قل  يل متجاررلن نابررل ل  ررلناامن منكيايلئيررل رأن يكرران ن رر   منذغييررام  

م ذخذلال    ال ن االس ل  منحلنيل ن ذقيرريم منكيايررلئو. قررد لا تخت رري منذقلنيررد منااررذخد ل فررو منخاررل مناذالث ررل منحلنيررل نذقيرريم 

هةةد  منذياو ، رقد لا تكان طاق مناحص منحلنيل قايل  ال يكاررو لاةذ ررلت منذغيررام  مناذااقررل منايلةاررل فررو منذيرراو.  

تاذك ف  قلنل مناامايل منحلنيل ةيف ياكن ندرل  ه س منذيلرن منخ يهو أن ت اس مناررسنم مناخذ اررل فررو منااررلس   الدراسة 

ام  ك ي بحل متجالن رتقييم  قذاحل  نذقييم مناخلطا منحلنيررل ر الس ررل  متنمسة.  ن  صدس ةيايلئو فو من يئل إني منذأثي

 ، ر Google تررم تهايررع مناقررللا   ل ررذخدمل ة اررل  سئيارريل  سئاررل  ررن يررسل من لحرر  مني اررو  ررن الطرق المسةةتخدمة 

PubMed ر خج منايافل مناصاي ، (EKB)   ر كذ ل رمي و ك ي متجذاجت ، ر  كل مني ال.  يلييا منذضرراينا مندسم ررل ،

منذو تات  امايذ ل  ن قِ ل منخظامء ، رمناامايل  منذح ي يل منابايل رمناانيل ، رتقلسيا  خظال منصحل منيلنايل مناخ اسة 

.  يررلييا ملا ررذ يلنا  قررللا  ك ررا متجذاجررت غيررا  ات تررل  قلكرردة  يلجررل    ذز ررل أر 2022ر    1995فو منحق ل  ين كل و  

 .هخلك حلال نازيد  ن من حاث رمندسم ل  ن اقليل فو نرل  ه س منذيلرن منخ يهو  النتائج ال  غ ي.   قللا  ذم  رب

 


