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ABSTRACT

Living organisms respond to changes in environmental temperature by activation of physiological
mechanisms involved in heat loss or production. Several cellular events are triggered when cells and organisms
are exposed to stress injury. Nevertheless, the activation of these responses seems to be transient since they
are blocked after a return to the non-stressing physiological state. If the animal or the cell is not able to react
or adapt to these environmental changes, homeostasis may be compromised and even death may occur. The
physiological and molecular mechanisms involved in the stress response have been extensively investigated in
a wide variety of species. It has been well characterized that this emergency response is marked by a drastic
reduction in cellular protein synthesis, except for a set of proteins named heat shock proteins (HSPs).
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INTRODUCTION

Heat stress is one of the most challenging environmental conditions affecting on an animal's
physiology and performance of poultry. Different mechanisms are utilized to resist the harmful effects of high
temperature depending on duration of exposure. Short-term sub-lethal heat stress (acute heat stress)
provokes heat shock response, and it causes the loss of revenue that ranges into millions of dollars each year
(1). Exposure of chickens to heat stress causes significant behavioral and physiological responses (2). Thermal
stress exerts negative influence on feed intake, BW gain (3), neuroendocrine, and immune function as well as
on mortality rates (4). Heat stress seriously harms animal welfare and productivity, and therefore, becomes
one of the major concerns for the poultry industry, especially in the hot regions of the world.

When living organisms are exposed to thermal stresses, the synthesis of most proteins is delayed, but
a group of highly conserved proteins known as heat shock proteins or heat stress proteins (HSP) is rapidly
synthesized (5). These HSP play an important role in the survival of stressed cells and the stabilization of the
internal environment (6).

Heat shock proteins (HSPs) are widely distributed in nature and are among the most highly conserved
molecules of the biosphere. hsp perform important functions in the folding and unfolding or translocation of
proteins, as well as in the assembly and disassembly of protein complexes. Because of these helper functions,
hsp have been termed molecular chaperones. The molecules involved in antigen recognition, i.e.,
immunoglobulins (Ig), T-cell receptors (TCR), and gene products of the major histocompatibility complex
(MHC), are all multimeric complexes, and their assembly is promoted by distinct chaperones. Several lines
evidence also favor an important role for members of the hsp family in intracellular antigenprocessing
pathways. The first part of this review describes the biological roles of hsp as they relate to the assembly of
protein complexes and participation in different processing and presentation steps of antigens (7).

Heat shock protein are a class of polypeptides powerfully induced by heat shock that mediate
profound levels of stress resistance (8), (9) and co- workers first discovered that subjecting Drosophila
melanogaster larvae to temperature shock induced specific gene activation, however, it was not until 1974
that the first products of these genes were identified and the term ‘heat shock protein’ was adopted (10),
Subsequent work has demonstrated that heat shock proteins are present, and can be induced, in all species
and that they are among the most phylogenetically conserved proteins.

HSPs synthesis is increased to protect prokaryotic or eukaryotic cells from various insults during
periods of stress caused by infection, inflammation, or similar events or other stress conditions including
exposure to cold (11), UV (12), wounded healing or reshaping tissues (13) and, as well as heavy metals and
toxic organic, high temperature and other factors that affect the cells which responsible for the restructuring
of protein and called stress proteins and occur in both prokaryotic or eukaryotic and the concentration of heat
shock proteins in children or adults Increases rapidly when cells are exposed to stress, and this increase leads
to significant changes in gene expression, leading to muscle and skeletal reconstruction (14).

HSPs are molecular chaperones (are proteins that assist the covalent folding or unfolding and the
assembly or disassembly of other macromolecular), binding to (holding) and refolding other cellular
polypeptides (clients) with aberrant conformations (11), by stabilizing new proteins to ensure proper folding of
proteins or by helping to restore proteins that have been damaged as a result of cell stress (15), regulating the
work of heat shock proteins is a major part of the response to heat shock, due to the presence of a heat shock
factor (HSF) (16).

Heat shock proteins are ategorised into several families that are named on the basis of their
approximate molecular mass (HSP 60, 70 and 90) depended on its molecular weight 60,70 and 90 kDa
respectively (17), Whereas HSP 60 important for protein stability (18), and HSP 70 family are necessary for
protein synthesis and transport (19) and HSP 90 is important in the formation of the steroid receptor complex
20).

Heat shock protein—peptide complexes (HSP.PC) can be used as vaccines to elicit antigen-specific

cytotoxic lymphocytes (CTL) responses (21, 22, 23, 24, 25). In order for polypeptides bound to HSPs to activate
adaptive immunity, associated antigens must be internalized by antigen presenting cells (APC) and inserted
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into the antigen presentation pathways. Indeed, HSPs have been shown to be taken up by dendritic cells (DC),
the most efficient professional APC (26). Antigen presentation occurs through a number of pathways.
Intracellular proteins were shown to be processed by digestion through the multiple protease activities in the
proteasome and antigens presented on the cell surface by major histocompatibility class | (MHCI) molecules
found in all cells and thus displayed to CD8+ T cells to permit immunosurveillance (27). By contrast, exogenous
antigens after internalization into immune cells are processed in lysosomes and presented on the cell surface
by major histocompatibility class Il (MHCII) molecules restricted to cells of the immune system (28). It was
subsequently shown that another antigen presentation pathway exists permitting external antigens to enter
the MHC class | pathway (29). This process, antigen cross presentationpermits external antigens to be
presented by APC in the context of MHC class | and activate CD8+ CTL to kill virus infected or malignant cells
(29). Antigen cross presentation was shown to be a complex process requiring external antigens to enter cells,
penetrate sites for protein processing, and associate with MHC class | molecules in intracellular vesicular
structures although many aspects of this process are incompletely understood. We aim to elucidate some of
the mechanisms by which antigens bound to HSP interact with APC and mediate antigen cross presentation as
compared with the pathways utilized for unchaperoned antigens.

In recent years, studies have found that there is some correlation between high-temperature stress
on the chicken pathological lesion and the expression of HSP (30,31), the intestine is susceptible to heat stress,
hypoxia, and other environmental factors, which result in mucosal damage. Studies found that a variety of
stress factors in the intestinal tract, such as endotoxins, arsenite, ethanol, and ischemia may stimulate the
production of HSP70 (32, 33). It is said that damage to the intestinal mucosal structure and digestion
absorption function under heat exposure is the main factor for decreased feed intake and feed conversion
(34). (35) reported that there were severe effects of heat stress on pathological damage of the duodenum,
jejunum, and ileum, which mainly involved mucosal epithelial cell exfoliation and villi fracture. Studies
of (36) and (37) found that heat stress caused marked damage to porcine intestinal epithelia, which included
damage to the tips of the intestinal villi, inducing epithelial cell shedding, exposing the intestinal mucosa
lamina propria, as well as shortening villus height and crypt depth.

Changes in digestive enzyme activity may be one reason for the change in digestive function under
heat stress. However, studies focused on the effects of heat stress on the poultry digestive enzyme activity are
few at present.therfore, the studies demonstrates the overexpression of HSPs may increase alkaline
phosphatase activity. Intestinal alkaline phosphatase is the traditional marker of intestinal maturation and is
located in the small intestinal epithelium villus brush border and regulated by endotoxins of intestinal normal
flora (38). It is related to intestinal digestion and absorption and plays an important role in the maintenance of
normal intestinal barrier function (39). Its change may reflect the change in intestinal digestion and
absorption; however, the underlying mechanism is not clear.

The study of (40) showed that, after 4 wk of continuous heat exposure under 34.7°C, the total
proteolytic enzyme, lipase, and amylase activity in broiler intestinal contents were significantly decreased
compared with that of the control group at 49 d of age. On the contrary, (41) reported that pancreatic trypsin
and lipase were not significantly different compared with those of the control group, but the pancreas amylase
activity significantly decreased under acute heat stress. The amylase, lipase, and trypsin activity data
presented here indicate that heat stress has a significant influence on the digestive enzyme activity.

CONCLUSION

From this study we conclude that heat shock proteins affected by increased temperature and effect
on body physiological performance in broiler, so HSPs make intercelural adapted to exposed to heat stress,
therefore, maintains the function of cells physiology, this led to maintains birds performance.
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