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Impact of Global Warming on Animal and Human Health
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Abstract

Global warming has emerged as a toughest challenge to human civilization to survive 
with climate change which varies latitudinally and regionally involving direct and 
indirect relationship in increasing temperature, humidity along with spreading, inten-
sification, and invasion of vector-borne diseases. High altitude regions are especially 
influenced by the global climate change which are prone to altered associations and 
dynamics for complex host-pathogen assemblages and emergence of zoonotic diseases 
with fatal effects on ecosystem structure. The potential for considerable ecological 
perturbation has been recognized very well but few recent empirical observations have 
emanated from systems across the globe. Coincidental with decades of warming, and 
anomalies of high temperature and humidity, the mosquito-borne diseases are now 
associated with emerging epidemic diseases resulting in substantial morbidity and 
mortality. Another contributory effect of methane production from wild and domestic 
ruminants is a major concern in industrialized modern animal agricultural practices, 
so recent advances in reducing this greenhouse gas have a great impact in the present 
context.

Article History

Manuscript No. 32
Received 13th May, 2010
Received in revised form 14th November, 
2010
Accepted in final form 24th November, 2010

Keywords
Global warming, zoonotic disease, 
greenhouse gas 

Correspondence to               1
*E-mail: biswanath.patra@jefferson.edu

1.  Introduction

Global surface temperature predicted to increase between 1 
to 6oC during the twenty-first century is primarily due to in-
creased levels of greenhouse gases in the atmosphere. Global 
warming augments to an increase in sea surface temperature, 
increase in the severity of extreme weather events, declining air 
quality, and destabilizing natural ecosystems due to increases 
in greenhouse gas emissions. An estimated 60% of emerging 
human pathogens are zoonotic. Of these pathogens, >71% 
have wildlife origins. These pathogens can switch to hosts by 
acquiring new genetic combinations that have altered patho-
genic potential or by changing the behavior or socio-economic, 
environmental and ecological characteristics of the hosts 
(Cutler et al., 2010). In 2003, heat waves killed an estimated 
29,817 to 30,617 people in Europe through heat stroke, and 
exacerbated cardiovascular, cerebrovascular and respiratory 
diseases (Haines et al., 2006). 
Increased frequency of intense rainfall (extreme precipitation 
events) is associated with an increasing severity of floods, 
landslides, debris and mud flows. This has already been 
witnessed in parts of Bangladesh, Nepal, and India recently 
faced devastating tsunami. In 1993, Milwaukee experienced 
a Cryptosporidium outbreak that resulted in 405,000 exposed 
persons and 54 fatalities. Lyme disease is expected to spread 
out their range from the north-eastern United States to Canada 
due to warm winter months. Rising temperatures corresponding 

with increased CO2 emissions create more suitable habitats 
for harmful algal blooms. Algal blooms produce powerful 
liver toxins which are associated with an increased incidence 
of hepatic cancer and are spreading from tropical waters to 
historically cooler waters as surface water temperatures rise. 
Algal blooms also disrupt existing ecosystems, as seen in the 
dying-off of sea grass and adjacent coral reef systems in Florida 
bay estuaries. 

2.  Spread of Parasitic Diseases due to Global Warming

Effects of global warming on parasitic diseases and possible 
impact of climate change on disease outbreak have been 
implicated from different parts of the globe (Table 1). It has 
been reported recently that spread of ticks and tick-borne 
diseases in Germany has caused due to global warming 
(Hartelt et al., 2008) indicating the infection rate of Rickettsia 
spp. about 20%. Mild winters favor the growth of rodent 
population which may promote hantavirus epidemics in the 
following summer period. The frequent warnings that global 
climate change will allow Falciparum spp. malaria to spread 
into northern latitudes, including Europe and large parts of 
the United States based on biological transmission models 
determined principally by temperature have been predicted 
(Rogers and Randolph, 2000).
A research on vertical distribution of the common tick Ixodes 
ricinus and tick-borne pathogens, tick-borne encephalitis vi-
rus (TBEV) and genospecies of Borrelia burgdorferi s.l. was 
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Table 1: Effects of global warming on parasitic diseases and possible impact of climate change on disease outbreak
Parasitic diseases Possible impact of climate change References

Malaria
Plasmodium ovale
Plasmodium falciparum and             
P. vivax
Imported Malaria in Tunisia
Ixodes ricinus and tick-borne 
pathogens 
Coxiella burnetii, 
Rickettsia conorii, and Babesia 
spp.

Rainfall patterns were strongly associated with malaria 
endemicity. 
High spatial variation in the sensitivity of malaria 
outpatient number to climate fluctuations 
P. falciparum (71.4%) was the most common species 
followed by P.  ovale(19.4%). 
B. afzelii (44%), B. garinii (28%), less frequent were B. 
burgdorferi sensu stricto (5%), B. valaisiana (3%). 
5.3% for A. phagocytophilum and 0.8% for Babesia 
microti. None of the rodents was R. helvetica posi-
tive.

Parham and Michael., 
2010
Zhou et al., 2004.
Aoun et al., 2010.

Hartelt et al., 2008.

Trematode parasites Increases in cercarial output Poulin, 2006.
Fasciolidae Gastrodiscidae 
Paramphistomidae

Colonise and adapt to new hosts and environments. Mas-Coma et al., 
2005.

performed in the highest part of the Jeseniky mountain area 
in the Czech Republic by Daniel et al. (2009). In total 1,207 
ticks (8 females, 24 males, 568 nymphs and 607 larvae) were 
studied for the presence of TBEV and B. burgdorferi s.l. None 
of the samples contained TBEV, but 35 samples (6% of adult 
ticks, 5% of nymphs, and 0.7% of larvae) were positive for B. 
burgdorferi s.l. The most prevalent genospecies were B. afzelii 
(44%) and B. garinii (28%), whereas less frequent were B. 
burgdorferi sensu stricto (5%) and B. valaisiana (3%). 

3.  Imported Malaria in Tunisia

Even though malaria has been eradicated in Tunisia since 
1979, from 1999 to 2006, 98 cases of imported malaria 
were diagnosed at the Pasteur Institute in Tunis. Tunisians 
accounted for 24.5% of these cases versus 75.5% involving 
foreigners. Plasmodium falciparum (71.4%) was the most 
common species followed by Plasmodium ovale (19.4%). 
Gametocytes were detected in 9.2% of subjects, thus creating 
a theoretical source of infection for mosquitoes particularly 

since 60.2% of all cases were recorded between June and 
October when mosquitoes are active in Tunisia (Aoun et al., 
2010).

4.  Zoonotic Mosquito-borne Flaviviruses

Effects of weather and climate on zoonotic diseases and pos-
sible impact of global warming on infectious diseases have 
been focused recently by many investigators (Table 2 and 
Figure 1). Weissenbock et al. (2010) provides an update on the 
mosquito-borne Flavivirus sp., and several recent examples 
(Usutu virus and lineage-2 West Nile virus in central Europe, 
Zika virus in Micronesia) have shown that sources provid-
ing information on such scientifically and largely neglected 
viruses are valuable tools for scientists and public health 
officials having to deal with such disease emergences. Tick-
borne flaviviruses are among the medically most important 
arboviruses in Europe and Asia (Dobler, 2010). Tick-borne 
encephalitis causes between 10,000  and 15,000 human cases 
every year in both the continents. 

Table 2: Effects of weather and climate on infectious diseases and possible impact of climate change on disease
Parasitic diseases Possible impact of climate change References

Zoonotic and vector-borne diseases (e.g., 
Lyme            disease, West Nile virus)

Increased temperature, moisture, change in rainfall and altered 
dynamics of reservoir populations. 

Greer and Fisman, 
2008.

E. coli, Campylobacter, Salmonella, 
Shigella, Gambierdiscus toxicus

Increase the intensity and frequency of water- and food borne 
diseases. Gambierdiscus toxicus a produce a number of    tox-
ins include ciguatoxin etc.

Stark et al., 2009.

Communicable respiratory diseases 
(e.g., Influenza A,B, S. pneumoniae)

A shorter, warmer and wetter winter period may reduce the 
number of respiratory diseases observed. 

Chan et al., 2009.

Invasive fungal diseases
B.dermatitidis, C.gattii, C.immitis, 
Lobomycosis, paracoccidioidomycosis, 
P.  Marneffei

Warm, dry summers in combination with heavy wintertime 
rainfall
provide most favorable conditions for infectious fungal 
spore elaboration and persistence.

Greer and Fisman, 
2008.
Lupi et al., 2005.
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Figure 1: Factors affecting reemergence of zoonotic diseases 
due to global warming in different parts of the world

Figure 2: Death of around 150 peacocks, Indian national 
birds in Uttar Pradesh due to heat stroke as 40-year-old mini-
mum temperature record had broken in Delhi, taken from 
NDTV news, Thursday June 3, 2010, New Delhi. 
5.  Global Warming-a Potential Threat to Wild Life

US Fish and Wildlife Service (USFWS) listed akikiki as one 
of more than 200 endangered birds, and warned that global 
warming may accelerate its disappearance by prompting the 
spread of avian malaria (Fang, 2010). For fiscal year 2010, 
Obama’s administration provided US$25 million for Landscape 
Conservation Cooperatives and US$15 million for Climate 
Science Centers. There was a recent alarm over the death of 
a large number (around 150) of peacocks, the most loving 
creature as Indian national bird, in Uttar Pradesh (India) due to 
soaring heat in the month of June 2010 (Figure 2) with mini-
mum temperature being the highest in last 40 years. The World 
Health Organization/Food and Agriculture Organization/World 

Organization for Animal Health joint consultation on emerg-
ing zoonotic diseases held in Geneva, 3-5 May 2004, defined 
an emerging zoonosis as ‘a zoonosis that is newly recognized 
or newly evolved, or that has occurred previously but shows 
an increase in incidence or expansion in geographical, host or 
vector range’. Emerging zoonotic diseases have potentially 
serious human health and economic impacts and their current 
upwards trends are likely to continue. 

6.  Conclusion

Global warming will seriously affect Indian agricultural ecosys-
tem including animal and human health in our present industrial 
civilization. Developed country like USA already have started 
billion dollar research projects to review and monitor all kind 
of possibility for agricultural production, animal husbandry 
sector, wild life resources, source of greenhouse production 
which will be of great impact in our changing world.  Indian 
government should not waste time in taking appropriate mea-
sures to reduce greenhouse gas emission from agricultural and 
industrial sector but also take appropriate measure to bring to a 
halt to deforestation; start geographical monitoring of climate 
change in different regions and sub-regions of the country; 
monitor soil texture nitrogen fixation; reduce methane produc-
tion from domestic and wild ruminants; prepare detailed map 
and information on host-parasite relationship, changed adapta-
tion, and vector or pest control measurement; follow proper 
forestation and irrigation; practice wetland management during 
extreme summer; use satellite monitoring and broadcasting in 
national news; make availability of  latest bioinformatics; and 
uplift public awareness.
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