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The freeding environment has become the most important factor restricting the production efficiency of livestock and poultry.
At the same time, the community demand more animal protein is increasing every year. The answer to this question can be the
broiler meat. But the intensive production of broiler meat puts increased demands on both growing technologies and conditions of
their keeping. The purpose of our research is to study various environmental parameters that may have different effects on poultry
growth and health, among which temperature is one of the main factors affecting poultry meat quality. Studies have shown that cold
stress leads to a significant increase in CRH mRNA levels, a significant decrease in TRH mRNA levels, and a decrease in the body's
antioxidant status. Cold stress causes edema, congestion, hemorrhage and epithelial damage in the intestinal mucosa of broilers,
which significantly increases the incidence and severity of poultry necrotizing enteritis lesions (P<0.05), causing pH and cavitation in
the cecum Clostridium counts increased significantly (P<0.05). The heat is also stress, after the occurrence of heat stress, the plas-
ma creatine kinase activity and uric acid concentration of broilers increased, blood volume and oxygen carrying capacity of chickens
changed, and hematocrit increased. Studies have shown that the long-term relatively low temperature environment reduces the
contents of SFA, PUFA, MUFA, and EFA in the breast muscles of broilers, thereby reducing the flavour and meat quality of broiler
breast muscles. Heat stress significantly increased the malondialdehyde (MDA) content in the pectoral muscle tissue (P <0.05), and
the selenium content was significantly reduced (P <0.05). Heat stress can also lead to pale and exudative meat characteristics of
chicken, namely PSE meat. Ambient temperature stress can lead to reduced feed consumption, indigestion, impaired metabolism,
decreased immunity, and even death of broilers. Accordingly on this article we are summarizes the effects of cold and heat stress on
physiology, performance and meat quality of broilers, with a view to improve the quality of chicken, maximize the production perfor-

mance of broilers, increase the economic benefits of farms, and provide theoretical references for the healthy freeding of broilers.
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Broiler breeding has now become one of the more mar-
ket-oriented, intensive, and large-scale industries in China's
animal husbandry [1], and the breeding environment has also
become a major issue affecting the health and production per-
formance of broilers, of which environmental temperature is the
primary environment One of the factors [2]. Therefore, in the
modern large-scale broiler breeding process, attention must be
paid to the regulation of the breeding environment temperature.

The thermal neutral zone of broilers is between 16 to 28.
In this temperature range, broilers can maintain maximum
productivity, and maintenance needs and basal metabolism to a
minimum. Once the outside temperature is below the minimum
limit zone, broilers are subject to cold stress. The body will
initiate thermoregulation or chemical thermoregulation to main-
tain body temperature and heat production [3]. When the out-
side temperature exceeds the upper limit of the body tempera-
ture of the poultry, the broiler is subjected to heat stress, and
the body dissipates heat through conduction, convection, radia-
tion and evaporation. Many studies have shown that the exter-
nal ambient temperature exceeds the critical temperature of
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broiler body temperature, that is, when the broiler is subjected to
cold and heat stress, it adversely affects its physiological func-
tions, production performance, meat quality and health.

1. Influence of ambient temperature on physiological
functions of broilers

1.1 Effect of cold stress on physiological functions of
broilers

Cold is a kind of stressor. Cold stress is also a kind of
stress response. It is controlled by the complex structure of the
organism and can cause many abnormal reactions in the body
after it occurs [4]. Studies have shown that cold stress leads to
a significant increase in CRH mRNA levels, a significant de-
crease in TRH mRNA levels, and a decrease in the body's
antioxidant status [5]. Cold stress can change the utilization or
synthesis of ascorbic acid in broilers [6], and can also cause
various neuroendocrine, physiological and immune responses
to change [7]. Cold stress caused edema, congestion, hemor-
rhage and epithelial damage in the intestinal mucosa of broilers
[8], which significantly increased the incidence and severity of
poultry necrotizing enteritis lesions (P<0.05), causing pH and
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cavitation in the cecum Clostridium counts increased significant-
ly (P<0.05) [9]. Some experiments have proven that the ambient
temperature is maintained at 32°Cand 30°C in the first and
second weeks, and then reduced to 15°C in the third week. As a
result, the incidence of broiler ascites syndrome has increased
significantly [10].

1.2 Effects of heat stress on physiological functions of
broilers

High temperature is also a type of stressor. Heat stress
affects the physiological characteristics of broilers and induces a
variety of physiological disorders, including systemic immune
disorders, endocrine disorders and electrolyte imbalances [11].
After the occurrence of heat stress, the plasma creatine kinase
activity and uric acid concentration of broilers increased [12],
blood volume and oxygen carrying capacity of chickens
changed, and hematocrit increased [13]. Heat stress can disrupt
the normal endocrine status of the hypothalamus-pituitary-ovary
axis, leading to abnormal sexual steroid patterns and impaired
reproductive capacity [14], which adversely affects chicken
oogenesis, oocyte maturation, fertilization and embryo devel-
opment It also affects egg production performance and damag-
es spermatogenesis, leading to a decrease in sperm count,
motility and fertility rate. The quality of male semen and the
fertility of TCCs decreased significantly with the hot season [13].
Studies have shown that heat stress causes a decrease in the
weight of the bursa and spleen, and a decrease in lymphocyte
levels and macrophage activity in the blood [15]. In addition,
heat stress can affect immune response by changing the ex-
pression of cytokines, making immune cells more susceptible to
oxidative stress.

2 Effect of ambient temperature on broiler performance

2.1 Effect of cold stress on broiler performance

Cold can seriously affect the health and reproduction of
poultry. This is one of the main causes of bird migration [16].
The energy consumed by broilers is first used to maintain body
temperature, and then used for production. When broilers are
under low temperature conditions, the part of energy that was
originally used for production to maintain normal body tempera-
ture is also used to maintain body temperature, which results in
feed intake. Increased, as well as increased basal metabolic
rate and decreased energy reserve. Studies have shown that
the meat ratio of broilers raised in the environment of 10°C to
20°C is increased by 30% [17]. Cold stress caused broiler body
size or broiler uniformity to be out of standard, which affected
production performance [18] and led to severe economic losses
[19].

2.2 Effect of heat stress on broiler performance

Broilers are generally more sensitive to ambient tem-
perature than other livestock. When the outside temperature
reaches 41, it becomes more and more difficult for the poultry to
dissipate excess heat, which will lead to death in severe cases.
Modern fast-growing broilers must consume a large amount of
feed to obtain the maximum growth rate. However, the intake
and metabolism of feed have a thermogenic effect. At high
ambient temperatures, the increase in heat generation will be
fed back by the heat stress system. Unless the basal metabolic
rate can be reduced, poultry will continue to increase heat and
feed intake must be reduced to maintain a normal body temper-
ature. As a result, poultry will reduce additional heat production
by reducing feed intake. This has a negative impact on its
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productivity [20]. Because the intestine is the tissue most sus-
ceptible to heat stress [21]. Many studies have shown that heat
stress results in reduced digestion efficiency, reduced feed-to-
weight ratio (F / G), reduced metabolic rate, and intestinal mi-
crobial imbalances and increased mortality [22]. Acute thermal
stress resulted in a 22% and 5% reduction in fresh jejunum
weight and length, and reduced intestinal villi height [23]. And
prone to respiratory alkalosis, which slows growth. Due to re-
duced feed intake, and often lead to insufficient nutrient intake,
eventually leading to reduced production performance [24].

3. Influence of ambient temperature on the quality of
broiler meat

3.1 Effect of cold stress on chicken quality

Tests have shown that the low temperature environment
leads to a significant decrease in subcutaneous fat in broilers.
And can change the body's antioxidant function to induce oxida-
tive stress, leading to an increase in free radicals in the volume,
causing damage to the body and causing a decline in meat
quality [25]. Fatty acids are important chemical substances that
make up fat, and also an important factor influencing meat
flavor. Among them, PUFA is an important precursor of meat
flavor and an indispensable nutrient for the human body. Stud-
ies have shown that the long-term relatively low temperature
environment reduces the contents of SFA, PUFA, MUFA, and
EFA in the breast muscles of broilers, thereby reducing the
flavour and meat quality of broiler breast muscles [26].

3.2 Effect of heat stress on chicken quality

Heat stress significantly increased the malondialdehyde
(MDA) content in the pectoral muscle tissue (P <0.05), and the
selenium content was significantly reduced (P <0.05). There-
fore, heat stress can easily induce oxidative damage in broilers
[22]. Oxidative damage stress can lead to lipid peroxidation of
proteins and oxidative damage to DNA, which can affect the
flavor of chicken. High ambient temperature is also an important
factor affecting the fat deposition of poultry. In addition, the
integrity of the breast muscle of broilers subjected to heat stress
is also considered to be related to changes in redox balance,
because skeletal muscle of broilers exposed to acute heat
stress acts as lipid The indicator of oxidation showed a more
than two-fold increase in malondialdehyde (MDA) [27]. Heat
stress can also lead to pale and exudative meat characteristics
of chicken, namely PSE meat [28]. The Japanese investigation
found that the frequency of PSE meat changes with seasons
was 32.4%, 46.0%, 41.3%, and 26.4%. A survey in South Korea
found that the incidence of PSE meat in July-September was
significantly higher than in other months. High temperature
environments significantly increase drip and cooking losses in
chicken breast and leg [29]. Lipid peroxidation caused by high
temperature environment is the main reason for affecting meat
quality [30].

Outlook

The modern breeding level and intensive breeding mod-
el make broiler chickens more and more resistant to stress and
become more and more dependent on the microclimate envi-
ronment in the house. Therefore, study the changes in environ-
mental temperature, that is, the effects of relatively high and low
temperatures on broilers in the long term, the effects of relative-
ly high and low temperatures on broilers in the short term, and
the effects of intermittent high and low temperatures on broilers,
and explore its mechanism from the perspective of molecular
biology. And the corresponding nutritional control measures to
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reduce the harm of cold and heat stress to broiler chickens will | a certain period of time.
be the research topics of broiler feeding and nutritional control in
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Lj3ao IHbiHb

Kucenbos. 0.b.

JTro.YanuyxyH

Bnnue memnepamypu HaeKonuwWHL020 cepedosuuya Ha ¢hizionozito 6poliinepie. OyiHka sskocmi M’aca

TemnepamypHuli pexum 200ie/ni cmae 8axugum 0BMeXyo4uM (hakmopoM, Wo 8niusac Ha ehekmugHicmb 8upobHULMea
¥ meapuHHUUmMSi ma nmaxigHuymei. Pazom 3 mum nompeba HaceneHHs y BinKy meapuHHO20 NOXOOXEHHS 3pOCMaE 3 KOXHUM
POKOM. BupileHHsM Ub020 numaHHs Moxe bymu 8upobHuumeo m’saca bpolinepig. Ane iHmeHcusHe 8upobHULMEo msica bpolnepie
gucysae nidsuuwjeHi sumoau, ik 00 mexHomogili 8UpousyeaHHs, mak i 00 ymoe ix ympumanHs. Memoto Hawux docnidxeHs € 8UB4EH-
HS1 PI3HUX napamempig HagKoNMUWHL020 cepedosguuya, ki MOXymb No-pisHOMy gniugamu Ha picm ma 300po8’s nmuuyji, ceped sKux
memnepamypa - € 00HUM 3 OCHOBHUX (hakmopig, W0 8naugae Ha sikicmb m’sica nmuuyi. [ocnioxeHHs: nokasanu, wo xonodosull
cmpec npussodums 00 3Ha4yHo20 hidsuwieHHs pieHss CRH mRNA ma cymmesozo 3HuxeHHs: pigHst TRH mRNA, a makox 00 3HU-
JKEHHs1 pigHsi aHmuokcudaHmig & opaaHismi. Kpiv mozo xonodosull cmpec cnpuduHse HabpsKu, CKynyeHHs, Kpogoguueu ma nouw-
KOOXeHHs enimenito Ha ¢nu3osili 060MIoHYi KuWKisHUKa 6polrnepis, wo 3Ha4yHo 36iMblye Yacmomy 3axeopo8aHocmi ma CXufb-
Hicmb 00 ypaxeHHs HeKpomu3yryo2o eHmepumy y nmaxis (P<0,05), amiy pH ma kasimauito cninoi kuwku (P<0,05). Tenno ma-
KOX € CmpecoM, HacniokaMu mensiogoeo Cmpecy € akmusHiCmb KpeamuHKiHa3u 8 niasmi Kposi ma 3pocmaHHS KOHUueHmpauyis
Ceyo80i Kucomu, 3MiHoembCsl 06'eM Kpo8i i, SIK Hacmiook, Weudkicmb mpaHChopmysaHHs KUCHIO. LocnidxeHHs nokasanu, wo
mpusanuti 8niue HU3bkomemnepamypHozo cepedosuwya ameHwye emicm SFA, PUFA, MUFA, ma EFA y epydHux m’s3ax 6poline-
pig, mum camum nozipuiyroyu cmak ma skicms m'aca. Tennosuli cmpec 3HauHo 36inbwye emicm manolianb0ezidy (MDA) y ma3osili
mkaHuHi 2py0Hoi knimuru (P<0,05), a emicm ceneHy 3HauHo 3meHwyemscs (P<0,05). Takox mennoguli cmpec MoXe npusgecmu
00 3MiHU KoHcucmeHyii ma konbopy (cmaHosumbcsi 651i0e) M'aca KypsimuHu, o3Haku m’aca PSE. BidnogioHo memnepamypHul
cmpec Moxe npu3secmu 00 3MEHWEHHSI CNOXUBAHHSI KOPMY, NOPYWEHHS MPasfieHHs, NOPYWeHHSI 00MiHy pPeY0BUH, 3HUXEHHS
imyHimemy | Hasimb 3azubeni 6polinepis. Y uili cmammi y3aeanbHeHO 6nue Xo100H020 ma mensnogo2o cmpecy Ha ¢hizionozito,
npodykmusHicms ma skicme m'aca 6polnepie 3 MemoK NOMINWEHHs SKOCMI KypSmUHU, Makcumidauii 8UPOBHUYUX NOKa3HUKIe
6polinepig, 36inbWeHHs1 eKOHOMIYHO20 3UCKY 20cnodapcme ma HadaHHs meopemuyHuX pekomeHdauit w000 supoujysaHHs 390po-
8ux bpolinepis.

Knroyoei cnoea: bpolinep;, memnepamypa HagkomuWHL020 cepedosulya; ¢hisionoeis; npodyKmusHiCmb, SIKicmb M'sca.
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