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Farm animals are constantly challenged by imperfection  

STRESS 



It is rare for an animal – in the wild or on a farm – 
to not to be responding to several stressors at 

once (Curtis, 1982). 

Since stress in life is unavoidable, we can never 
expect to develop conditions that will always keep 

our animals stress free (Moberg, 2000). 

Stress is the rule, not the exception, in an animals 
life, and nature has endowed animals with a 

marvelous array of  physiological, anatomical, 
immunological, and behavioural responses to 

these impingements (Curtis, 1985). 
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The general types of biological responses available to the animal for coping  
with stress  

STRESS 

Autonomic nervous 
system 

Immune 
system 

Behaviour 



Hypothalamic-
pituitary-adrenal 

axis response 



Organisms ranging from bacteria to humans and 
plants respond to stress by synthesizing a group 
of proteins known as heat shock proteins (HSPs).   

HSPs have been divided into families, which have 
been named according to their approximate 
molecular weight. The five main groups are 

Hsp100, Hsp90, Hsp70, Hsp60 and the small Hsps 
(Knowlton 1997).  

HSPs were first reported by F.M. Ritossa (1962) in 
Drosophilia Melanogaster larvae that were exposed to 

“heat shock”. 



When living 
organisms are 

exposed to 
thermal and non-
thermal stressors 
the synthesis of 
most proteins is 

retarded but HSPs 
are rapidly 

synthesised 
(Etches et al., 

1995)  



(Zulkifli et al., 2014) 



Mean heat shock protein 70 densities at various durations 
of transit in broiler chickens 
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(Al-Aqil and Zulkifli, 2009) 

Means with different letters differ at P<0.05  



(Zulkifli et al., 2010) 

The effect of 
road 

transportation 
on goats 



(Zulkifli et al., 2009) 

The effect of 
crating on 

broiler 
chickens 



Why there is 
a lot of 

interests in  
HSPs? 

Heat Shock Proteins 



HSPs appear to play a critical role in protecting 
cells against the adverse effects of stress 

Of the many expressed HSPs, those with a 
molecular weight of approximately 70 kDa appear 

to correlate best with heat tolerance (Craig and 
Gross, 1999) 

In a heat-shocked cell, the HSP may bind to the heat-
sensitive proteins and protect them from degradation, 
or  may prevent damaged proteins from immediately 
precipitating and permanently affecting cell viability 

(Etches et al., 1995) 



Heat shock proteins are  
cellular lifeguards 
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Chicken breeds with higher basal HSP 70 expression at 
normal physiological temperatures were better able to 

tolerate high temperatures (Soleimani et al., 2011) 
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HSPs are closely associated with cellular 
homeostasis and acquisition of thermal tolerance in 

laboratory  animals (Moseley, 1997). 

Neonatal stresses may 
evoke HSPs mRNA 

transcription but the 
RNA could be 

‘sequestered’ and not 
translated until 

exposure to 
subsequent challenge 

later in life (Craig, 
1995)  



Enhanced heat tolerance 
as a result of neonatal 

feed restriction (Zulkifli et 
al., 2002; 2003), heat 

conditioning (Wang and 
Edens, 1998) and 

combination of both 
(Liew et al., 2003) in 

poultry has been 
attributed to greater HSP 

70 response. 
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The effect of transportation on brain HSP 70 density in 
chickens raised in open-sided and closed houses 

(Al-Aqil and Zulkifli, 2009) 
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The effect  of transportation on plasma levels of corticosterone 
(ng/ml) in chickens raised in open-sided and closed houses 

(Al-Aqil and Zulkifli, 2009) 
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The effect of transportation on breast muscle glycogen content 
(mg/g) in chickens raised in open-sided and closed houses 

(Zulkifli, et al., 2011) 
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HSP 70 response can be beneficial in enhancing 
resistance to infectious bursal disease  in chickens 

under heat stress (Liew et al., 2003)  

Stress may impede antibody production and effective 
cell-mediated immunity thereby increasing susceptibility 

to viral diseases (Siegel, 1995) 
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Induction of HSP 70 response in poultry appeared to be 
associated with underlying fearfulness (Zulkifli et al., 

2009) 



The quality of human-animal 
interactions  can have a 

profound impact on many 
facets of animal’s physiology 
and behaviour (Hemsworth 
and Coleman, 1998; 2004; 

Zulkifli , 2014) 
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et al., 2013) 
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CONCLUSIONS 

•  HSPs are essential for cellular survival from heat stress and other 
types of physiological challenge.  
 

• The mechanisms by which HSPs elicit adaptation and provide 
protection against cellular stress in poultry and other farm animals 
are still not thoroughly understood. 
 

• Elucidating the role of HSPs  as modifying factors in physiological 
stress response have opened up new avenues in the molecular and 
cellular mechanisms of adaptation and coping to environmental 
insults    
 

• A thorough molecular characterisation of the heat-shock response in 
a range of farm animals would provide the basis for future genetic 
manipulation of the heat-shock response in a way that has not been 
possible before. 

 











“THANK YOU” 
 

“TERIMA KASIH” 

(Fernando Armosolo, 1938) 
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