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Abstract
Ammonia exposure in livestock housing represents one of the critical environ-
mental factors influencing the growth and health of livestock and poultry. Such
exposure not only impairs growth performance but also affects meat quality.
Studies have demonstrated that ammonia can induce myostatin (MSTN) expres-
sion via the nuclear factor kappa enhancer binding protein (NF-�B) signaling
pathway while inhibiting the mammalian target of rapamycin (mTOR) signal-
ing pathway, thereby suppressing skeletal muscle growth and protein synthesis.
Additionally, ammonia can regulate the expression of genes associated with lipid
metabolism, influencing body fat distribution. This review synthesizes current
knowledge on ammonia production in livestock housing, ammonia metabolism
in vivo, the impacts of ammonia exposure on growth performance and meat
quality in livestock and poultry, and the potential molecular mechanisms un-
derlying ammonia’s effects on meat quality, with the aim of providing novel
evidence and perspectives for optimizing farming environmental conditions and
improving meat quality.
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Abstract: Ammonia exposure in livestock housing represents a critical environ-
mental factor affecting animal growth and health. Beyond impairing growth per-
formance, ammonia exposure adversely influences meat quality in livestock and
poultry. Research demonstrates that ammonia can induce myostatin (MSTN)
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expression through the nuclear factor kappa enhancer binding protein (NF-�B)
signaling pathway while inhibiting the mammalian target of rapamycin (mTOR)
pathway, thereby suppressing skeletal muscle growth and protein synthesis. Am-
monia also regulates the expression of genes related to fat metabolism, altering
body fat distribution. This review synthesizes current knowledge on ammonia
production in livestock housing, ammonia metabolism in vivo, the impacts of
ammonia exposure on growth performance and meat quality, and the potential
molecular mechanisms underlying these effects, aiming to provide novel evidence
and strategies for improving rearing environments and enhancing meat quality.

Keywords: ammonia; livestock and poultry; meat quality; NF-�B signal path-
way; mTOR signal pathway

The intensification of livestock production and widespread adoption of enclosed
housing systems for swine and poultry have made indoor air quality a crucial
environmental determinant of animal health, production efficiency, and product
quality. Ammonia, a colorless gas with a strong pungent odor, constitutes one
of the primary pollutants in livestock facilities. Ammonia exposure irritates
respiratory mucosa, triggering inflammatory responses and compromising bar-
rier function. Upon absorption through alveoli into the bloodstream, ammonia
binds to hemoglobin, causing tissue hypoxia and anemia. Elevated ammonia
concentrations reduce feed intake, alter animal behavior, and severely impair
growth performance and health [1-2]. While most research on ammonia toxicity
has focused on digestive and respiratory tract injuries, hemoglobin disruption,
immune dysfunction, and behavioral changes, recent studies have revealed detri-
mental effects on meat quality. This review examines ammonia sources in inten-
sive production systems, its impacts on growth performance and meat quality,
and the underlying molecular mechanisms, providing a theoretical foundation
for healthy animal production and high-quality meat products.

1 Ammonia Production in Livestock Housing
Animal manure, urine, and feed residues represent the primary sources of am-
monia in livestock facilities [3-4]. These substrates decompose at different rates:
feces and feed residues contain approximately 80% organic nitrogen and require
weeks for microbial conversion to ammonia, whereas urea/uric acid in urine de-
composes within hours under ambient temperatures [5]. Ammonia production
is influenced by multiple factors including dietary composition, ambient tem-
perature, and excreta retention time [6-8]. Higher dietary crude protein levels
increase nitrogen content in manure and urine, while prolonged retention times
and temperatures approaching the optimum for microbial enzymatic activity en-
hance ammonia accumulation. Consequently, increasing ventilation rates and
maintaining housing cleanliness effectively reduce ammonia concentrations [7].
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2 Ammonia Metabolic Pathways in vivo
Environmental ammonia enters the bloodstream through respiratory gas ex-
change in alveoli, existing primarily as ammonium ions (NH4+) with a smaller
fraction as free ammonia. The NH4+/ammonia ratio in blood depends on pH
[9]. Endogenous metabolic processes, including amino acid deamination and
catabolism of amines, purines, and pyrimidines, also generate ammonia [10], as
does microbial activity in the digestive tract. Under normal physiological condi-
tions, animals detoxify ammonia through two primary pathways: conversion to
non-toxic alanine via reaction with pyruvate, and formation of glutamine from
�-ketoglutarate catalyzed by glutamate dehydrogenase [9]. Glutamine serves as
both an essential amino acid component and amino group donor in biosynthetic
pathways, and as an important energy substrate [11]. Given its large mass, skele-
tal muscle represents a critical tissue for ammonia detoxification via glutamine
synthesis. Alanine and glutamine are transported to the liver and kidneys for
urea/uric acid synthesis through the urea cycle, with final excretion in urine as
urea/uric acid or ammonium salts [10].

3 Effects of Ammonia on Growth Performance
Ammonia exposure severely compromises growth performance, primarily by re-
ducing feed intake, feed conversion efficiency, and body weight gain while in-
creasing mortality. Reece et al. [12] reported decreased feed conversion and
slaughter weight in broilers exposed to 25–200 mg/kg ammonia, with mortal-
ity increasing above 100 mg/kg. Li et al. [13] exposed 21-day-old broilers to
25, 50, and 75 mg/kg ammonia for 21 days, observing significant reductions
in average daily feed intake (4.01%, 6.68%, and 9.56%) and average daily gain
(8.25%, 11.83%, and 15.42%). Cheng et al. [14] found that growing pigs ex-
posed to 20 mg/kg ammonia for 15 weeks showed no significant effects on
growth rate or health, whereas Cao et al. [15] demonstrated that piglet av-
erage daily gain decreased with increasing ammonia concentration, dropping
significantly by 22.07% at 80 mg/kg. Drummond et al. [16] exposed 4-week-old
pigs to 50, 100, and 150 mg/kg ammonia for 4 weeks, resulting in significant
weight reductions of 12%, 30%, and 29%, respectively. These findings indicate
concentration-dependent effects of ammonia on feed intake and weight gain,
with high concentrations exerting particularly severe impacts. High ammonia
levels irritate eyes, nose, and mouth, disrupting feeding behavior and reducing
intake [17]. Additionally, ammonia acts as a stressor, redirecting nutrients to-
ward immune and defense tissues [18], thereby reducing energy deposition in
muscle and impairing feed conversion efficiency.

4 Effects of Ammonia on Muscle Quality
Ammonia exposure reduces feed intake, decreasing protein and energy consump-
tion, which influences the proportion of oxidative muscle fibers and intramus-
cular fat content, thereby affecting meat quality [19-20]. High ammonia con-
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centrations also induce stress responses that reduce energy deposition in muscle
[18] and alter muscle glycogen content. When glycogen depletion reaches a crit-
ical threshold, it causes pH changes post-mortem, resulting in pale color and
reduced shelf life [21]. Pre-slaughter stress (including heat stress and electrical
stunning) can cause acidic meat, decreased water-holding capacity, and pale,
soft, exudative (PSE) meat [23-24]. Most research on ammonia’s effects on
meat quality has used broiler models, with limited studies on swine and other
species. In the 1970s, Quarles et al. [25] observed blisters in broiler breast mus-
cle and reduced carcass grades at 25–50 mg/kg ammonia exposure. Sackett et
al. [26] reported that 25 mg/kg ammonia tended to decrease breast muscle pH
and increase drip loss, while higher concentrations (75–100 mg/kg) significantly
reduced tenderness. Zhou [27] found that 20 mg/kg ammonia exposure for 2
weeks significantly reduced breast muscle pH at 45 minutes post-slaughter, while
50 mg/kg increased meat lightness (L* value). Wei et al. [28] demonstrated that
70 mg/kg ammonia significantly increased drip loss, decreased tenderness and
redness (a* value) at 45 minutes post-slaughter, and increased L* and yellowness
(b* values) at both 45 minutes and 24 hours post-slaughter. Our previous re-
search showed that ammonia exposure significantly increased drip loss in broiler
breast muscle without affecting meat color [13], and altered body fat distribution
by reducing intramuscular fat content [29]. Collectively, these studies indicate
that ammonia exposure compromises broiler meat quality by reducing quality
grades, muscle pH, tenderness, and color intensity while increasing drip loss.

5 Potential Molecular Mechanisms of Ammonia-Induced
Effects on Meat Quality
High environmental ammonia enters the body primarily through the respiratory
system and secondarily via the digestive tract, elevating blood ammonia concen-
trations and altering signaling pathways and gene expression. These changes
affect energy metabolism, muscle cell growth, intramuscular fat deposition, and
muscle fiber type transformation, ultimately influencing muscle yield and meat
quality.

5.1 Ammonia Induces Myostatin Expression to Inhibit Muscle Cell
Growth

High ammonia concentrations in housing enter the bloodstream through respira-
tion and alveolar exchange, causing transient elevation of blood ammonia. When
concentrations exceed the metabolic threshold, blood ammonia stabilizes at ele-
vated levels. High blood ammonia significantly upregulates myostatin (MSTN)
expression in skeletal muscle [9,30]. MSTN acts as a potent inhibitor of pro-
tein synthesis, suppressing mammalian target of rapamycin (mTOR) activation
through Akt-dependent and -independent mechanisms, thereby impairing skele-
tal muscle protein synthesis [31] and reducing meat yield. MSTN also regulates
muscle fiber type transformation by activating Smad2 and Smad3 downstream
of the transforming growth factor-� (TGF-�)/Smad3 pathway, modulating fork-
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head box O (FoxO) and atrogin-1 to reduce myosin heavy chain expression [32],
induce muscle atrophy [33], and promote conversion from type I to type II fibers
[34]. Muscle fiber type is closely associated with meat quality traits including
color, water-holding capacity, pH, tenderness, and intramuscular fat deposition.
Oxidative fibers (types I and IIa) contain higher myoglobin and lipid content,
producing darker meat with better moisture retention, whereas glycolytic fibers
(type IIb) have high glycogen content, accelerating post-mortem pH decline
through anaerobic glycolysis and lactate production [36], compromising meat
preservation.

Qiu et al. [30] demonstrated that hyperammonemia activates the nuclear factor
kappa enhancer binding protein (NF-�B) signaling pathway to regulate MSTN
expression (Figure 1 [Figure 1: see original paper]). High ammonia activates in-
hibitor of NF-�B kinase �/� (IKK�/�) and downstream signaling molecules, releas-
ing the p50-p65 heterodimer for nuclear translocation and binding to cis-acting
elements on the MSTN promoter, thereby regulating transcription [37]. Cur-
rent research on ammonia-induced MSTN expression via NF-�B activation has
primarily utilized in vitro cell models; however, the ammonia sensor in cells re-
mains unidentified, the molecular mechanisms of IKK�/� activation are unclear,
and relevant animal studies are scarce.

5.2 Ammonia Affects Muscle Cell Energy Metabolism

When blood ammonia remains elevated, the liver cannot efficiently convert am-
monia to urea or uric acid. As ammonia freely diffuses across cell membranes, it
serves as an important gaseous signaling molecule linking liver and muscle. Ex-
cess ammonia enters muscle tissue, combining with �-ketoglutarate to form glu-
tamate and glutamine, thereby reducing blood ammonia [38]. �-Ketoglutarate
is a crucial metabolite connecting carbon-nitrogen cycles and a key intermedi-
ate in the tricarboxylic acid cycle; its depletion reduces adenosine triphosphate
(ATP) generation, impairing the energy-intensive process of protein synthesis
[9] and decreasing muscle fiber number. This mechanism parallels sarcopenia
and muscle dysfunction in cirrhotic patients with impaired hepatic function and
elevated blood ammonia. Research indicates that leucine serves as a substrate
for �-ketoglutarate replenishment [39], suggesting that leucine supplementation
may alleviate ammonia-induced muscle damage and mitigate adverse effects on
meat quality.

Additionally, reduced ATP content increases the AMP/ATP ratio, activating
AMP-activated protein kinase (AMPK) [40]. AMPK functions as a cellular en-
ergy sensor that critically regulates glucose and lipid metabolism [34]. AMPK
activation enhances autophagy, clearing post-translationally modified muscle
proteins and potentially disrupting actomyosin interactions, leading to muscle
dysfunction [9]. Elevated AMPK activity also induces peroxisome proliferator-
activated receptor co-activator 1� (PGC-1�) expression, a transcriptional co-
activator whose expression level in skeletal muscle is closely associated with
muscle fiber type [34]. Thus, AMPK can influence meat quality by modulat-
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ing PGC-1� expression and muscle fiber type composition. Studies show that
AMPK overexpression in mouse skeletal muscle promotes conversion from type
IIb to type IIa or IIx fibers [41].

5.3 Ammonia Affects Intramuscular Fat Deposition

Our previous research demonstrated that ammonia exposure altered body fat
distribution in broilers, reducing intramuscular fat deposition in breast muscle
while increasing abdominal fat [29]. Transcriptomic analysis revealed that am-
monia regulates expression of genes involved in lipid metabolism [42-43] (Figure
2 [Figure 2: see original paper]). Cluster of differentiation 36 (CD36) is a fatty
acid receptor on plasma and mitochondrial membranes that participates in fatty
acid uptake, transport, and oxidation [44]. CD36 is highly expressed in skele-
tal muscle, which relies on fatty acid oxidation for energy [45]; CD36 knockout
impairs fatty acid transport and oxidation, reducing muscle fat content [46].
Solute carrier family 27 member 1 (SLC27A1) is another key gene involved in
fatty acid transport and metabolism, primarily expressed in muscle and adipose
tissue. Wu et al. [47] found that SLC27A1 inactivation protected mice from diet-
induced obesity. Long-chain-fatty-acid CoA ligase 1 (ACSL1) is associated with
fat deposition capacity and meat quality; Joseph et al. [48] showed that ACSL1
participates in unsaturated fatty acid biosynthesis and fatty acid metabolism.
Ankyrin repeats and suppressor of cytokine signaling box 2 (ASB2) is an impor-
tant gene involved in accelerated post-mortem glycolysis; its product promotes
myofibrillar protein degradation, and high expression correlates with increased
tenderness [28]. Perilipin 2 (PLIN2) participates in intramuscular fat storage
and mobilization; Conte et al. [49] found that high PLIN2 expression reduced
muscle strength, while porcine studies showed that increased PLIN2 expression
was associated with elevated intramuscular fat content [50]. These findings
demonstrate that ammonia exposure can modulate tissue lipid metabolism at
the transcriptional level, redirecting fat deposition and reducing muscle fat con-
tent, thereby compromising meat quality.

6 Conclusion
Ammonia concentration in livestock production environments directly affects
the health of both workers and animals. Excessive ammonia exposure not only
reduces feed intake and feed conversion efficiency, severely impairing production
performance, but also significantly degrades muscle quality. Current research
on ammonia’s effects on meat quality has primarily utilized broiler models, with
limited studies on other species. Systematic investigations are lacking on differ-
ent animal breeds, ages, physiological stages, and cumulative effects of exposure
duration. Most published studies have focused on phenotypic meat quality indi-
cators, with insufficient exploration of underlying molecular mechanisms. Fur-
ther in-depth research elucidating the mechanisms by which ammonia exposure
affects muscle growth will provide new insights into skeletal muscle growth reg-
ulation and offer pathways for multi-dimensional approaches to improve meat
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quality through integrated consideration of breed, nutrition, and environmental
factors.

References
[1] 邓小闻, 张宏娟, 张学兰, 等. 猪舍氨气的危害及降低氨气浓度的意义 [J]. 现代畜牧兽
医,2012(3):67–69.
[2] 张国强, 谭德富, 孟杰, 等. 内外源氨气的危害及控制方法 [J]. 国外畜牧学（猪与禽）
,2012,32(5):73–75.
[3] PHILIPPE F X, CABARAUX J F, NICKS B. Ammonia emissions from pig
houses: Influencing factors and mitigation techniques[J]. Agriculture, Ecosys-
tems & Environment, 2011, 141(3/4): 245–260.
[4] BEHERA S N, SHARMAM, ANEJA V P, et al. Ammonia in the atmosphere:
a review on emission sources, atmospheric chemistry deposition terrestrial bod-
ies[J]. Environmental Science Pollution Research International, 2013, 20(11):
8092–8131.
[5] AARNINK A J A, VERSTEGEN M W A. Nutrition, key factor to reduce
environmental load from pig production[J]. Livestock Science, 2007, 109(1/2/3):
194–203.
[6] MILES D M, ROWE D E, CATHCART T C. High litter moisture content
suppresses litter ammonia volatilization[J]. Poultry Science, 2011, 90(7): 1397–
1405.
[7] DAVID B, MEJDELL C, MICHEL V, et al. Air quality in alternative hous-
ing systems may have an impact on laying hen welfare. Part I-Dust[J]. Animals:
An Open Access Journal from MDPI, 2015, 5(3): 886–896.
[8] ZHAO Y, SHEPHERD T A, LI H, et al. Environmental assessment of three
egg production systems–Part �: monitoring system indoor quality[J]. Poultry
Science, 2015, 94(3): 518–533.
[9] DASARATHY S, MOOKERJEE R P, RACKAYOVA V, et al. Ammonia
toxicity: from head to toe?[J]. Metabolic Brain Disease, 2017, 32(2): 529–538.
[10] 邹思湘. 动物生物化学 [M].4 版. 北京: 中国农业出版社,2005:218–223.
[11] SCHNEIDER M, MARISON I W, VON STOCKAR U. The importance of
ammonia in mammalian cell culture[J]. Journal of Biotechnology, 1996, 46(3):
161–185.
[12] REECE F N, LOTT B D. The effect of ammonia and carbon dioxide during
brooding on the performance of broiler chickens[J]. Poultry Science, 1980, 59(7):
1654.
[13] 李聪, 卢庆萍, 唐湘方, 等. 不同氨气浓度对肉鸡生长性能及肉质性状的影响 [J]. 中国农业科
学,2014,47(22):4516–4523.
[14] CHENG Z, O’CONNOR E A, JIA Q, et al. Chronic ammonia exposure
does not influence hepatic gene expression in growing pigs[J]. Animal, 2014, 8(2):
331–337.
[15] 曹进, 张峥. 封闭猪场内氨气对猪群生产性能的影响及控制试验 [J]. 养猪,2003(4):42–44.
[16] DRUMMOND J G, CURTIS S E, SIMON J, et al. Effects of aerial am-
monia on growth and health of young pigs[J]. Journal of Animal Science, 1980,
50(6): 1085–1091.

chinarxiv.org/items/chinaxiv-201812.00368 Machine Translation

https://chinarxiv.org/items/chinaxiv-201812.00368


[17] COLINA J J, LEWIS A, MILLER P S. A review of the ammonia issue and
pork production[J]. Nebraska Swine Report, 2000, 108: 23–25.
[18] 刘凤华, 谢仲权, 孙朝龙, 等. 高温对蛋鸡血液理化指标及生产性能的影响 [J]. 中国畜牧杂
志,1997(5):23–25.
[19] 孙相俞. 不同品种和营养水平对猪肌纤维类型和胴体肉质性状的影响 [D]. 硕士学位论文. 雅
安: 四川农业大学,2009.
[20] 周招洪, 陈代文, 郑萍, 等. 饲粮能量和精氨酸水平对育肥猪生长性能、胴体性状和肉品质的影
响 [J]. 中国畜牧杂志,2013,49(15):40–45.
[21] HENCKEL P, KARLSSON A, JENSEN M T, et al. Metabolic conditions
in Porcine longissimus muscle immediately pre-slaughter and its influence on
peri- and post mortem energy metabolism[J]. Meat Science, 2002, 62(2): 145–
155.
[22] GREGORY N G. 动物福利与肉类生产 [M].2 版. 顾宪红, 时建忠译. 北京: 中国农业出
版社,2008:257–267.
[23] MALLIA J G, BARBUT S, VAILLANCOURT J P, et al. A dark, firm
dry-like condition in turkeys condemned for cyanosis[J]. Poultry Science, 2000,
79(2): 281–285.
[24] PETRACCI M, FLETCHER D L, NORTHCUTT J K. The effect of holding
temperature on live shrink, processing yield, and breast meat quality of broiler
chickens[J]. Poultry Science, 2001, 80(5): 670–675.
[25] QUARLES C L, KLING H F. Evaluation of ammonia and infectious bron-
chitis vaccination stress broiler performance carcass quality[J]. Poultry Science,
1974, 53(4): 1592–1596.
[26] SACKETT B A M, FRONTING G W, DESHAZER J A, et al. Effect of
gaseous preslaughter environment on chicken broiler meat quality[J]. Poultry
Science, 1986, 65(3): 511–519.
[27] 周风珍. 鸡舍氨浓度对肉仔鸡免疫机能和肉品质影响的研究 [D]. 硕士学位论文. 广州: 华南农
业大学,2003.
[28] WEI F X, HU X F, SA R N, et al. Antioxidant capacity and meat quality of
broilers exposed to different ambient humidity and ammonia concentrations[J].
Genetics and Molecular Research Gmr, 2014, 13(2): 3117–3127.
[29] 邢焕. 舍内氨气对肉鸡脂肪代谢的影响 [D]. 硕士学位论文. 北京: 中国农业科学院,2015.
[30] QIU J, THAPALIYA S, RUNKANA A, et al. Hyperammonemia in cirrhosis
induces transcriptional regulation of myostatin by an NF-�B-mediated mecha-
nism[J]. Proceedings National Academy Sciences United States America, 2013,
110(45): 18162–18167.
[31] DASARATHY S, MCCULLOUGH A J, MUC S, et al. Sarcopenia asso-
ciated with portosystemic shunting reversed follistatin[J]. Journal Hepatology,
2011, 54(5): 915–921.
[32] EARNEST C P, MORSS G M, WYATT F, et al. Effects of a commercial
herbal-based formula on exercise performance in cyclists[J]. Medicine & Science
in Sports & Exercise, 2004, 36(3): 504–509.
[33] LOKIREDDY S, MCFARLANE C, GE X J, et al. Myostatin induces degra-
dation of sarcomeric proteins through a Smad3 signaling mechanism during
skeletal muscle wasting[J]. Molecular Endocrinology, 2011, 25(11): 1936–1949.
[34] 于亮, 陈晓萍, 王瑞元. 骨骼肌纤维类型转化的分子调控机制研究进展 [J]. 中国运动医学杂

chinarxiv.org/items/chinaxiv-201812.00368 Machine Translation

https://chinarxiv.org/items/chinaxiv-201812.00368


志,2014,33(5):470–475.
[35] 张耿, 肖淑华, 何军. 劣质肉的形成机理以及微营养素对肉质的调控方法综述 [J]. 今日养猪
业,2007(1):39–44.
[36] GOSKER H R, ENGELEN M P, VAN MAMEREN H, et al. Muscle fiber
type IIX atrophy is involved fat-free mass chronic obstructive pulmonary dis-
ease[J]. American Journal of Clinical Nutrition, 2002, 76(1): 113–119.
[37] MA K, MALLIDIS C, ARTAZA J, et al. Characterization of 5’-regulatory
region of human myostatin gene: regulation dexamethasone vitro[J]. Ameri-
can Journal Physiology-Endocrinology and Metabolism, 2001, 281(6): E1128–
E1136.
[38] WOOTTON J C. Re-assessment of ammonium-ion affinities of NADP-
specific glutamate dehydrogenases. Activation of the Neurospora crassa enzyme
by ammonium and rubidium ions[J]. Biochemical Journal, 1983, 209(2): 527–
531.
[39] SCHACHTER D, SANG J C. Regional differentiation in the rat aorta for
a novel signaling pathway: leucine glutamate[J]. American Journal Physiology,
1997, 273(2): 1484–1492.
[40] SAKAMOTO K, MCCARTHY A, SMITH D, et al. Deficiency of LKB1 in
skeletal muscle prevents AMPK activation glucose uptake during contraction[J].
Embo Journal, 2005, 24(10): 1810–1820.
[41] MURPHY R M. Enhanced technique to measure proteins in single segments
of human skeletal muscle fibers: fiber-type dependence of AMPK-�1 and-�1[J].
Journal of Applied Physiology, 2011, 110(3): 820–825.
[42] YI B, CHEN L, SA R, et al. Transcriptome profile analysis of breast muscle
tissues from high low levels of atmospheric ammonia exposed broilers (Gallus
gallus)[J]. PLoS One, 2016, 11(9): e0162631.
[43] YI B, CHEN L, SA R N, et al. High concentrations of atmospheric ammo-
nia induce alterations of gene expression in the breast muscle of broilers (Gallus
gallus) based on RNA-Seq[J]. BMC Genomics, 2016, 17: 598.
[44] DAVIS R V N, LAMONT S J, ROTHSCHILD M F, et al. Transcriptome
analysis of post-hatch breast muscle in legacy and modern broiler chickens re-
veals enrichment of several regulators of myogenic growth[J]. PLoS One, 2015,
10(3): e0122525.
[45] TARHDA Z, SEMLALI O, KETTANI A, et al. Three dimensional structure
prediction of fatty acid binding site on human transmembrane receptor CD36[J].
Bioinformatics and Biology Insights, 2013, 7(7): 369–373.
[46] MCFARLAN J T, YOSHIDA Y, JAIN S S, et al. In vivo, fatty acid translo-
case (CD36) critically regulates skeletal muscle selection, exercise performance,
and training-induced adaptation fatty oxidation[J]. Journal of Biological Chem-
istry, 2012, 287(28): 23502–23516.
[47] WU Q W, ORTEGON A M, TSANG B, et al. FATP1 is an insulin-sensitive
fatty acid transporter involved diet-induced obesity[J]. Molecular Cellular Biol-
ogy, 2006, 26(9): 3455–3467.
[48] JOSEPH R, POSCHMANN J, SUKARIEH R, et al. ACSL1 is associated
with fetal programming insulin sensitivity cellular lipid content[J]. Molecular
Endocrinology, 2015, 29(6): 909–920.

chinarxiv.org/items/chinaxiv-201812.00368 Machine Translation

https://chinarxiv.org/items/chinaxiv-201812.00368


[49] CONTE M, VASURI F, TRISOLINO G, et al. Increased Plin2 expression
in human skeletal muscle associated sarcopenia muscle weakness[J]. PLoS One,
2013, 8(8): e73709.
[50] XING K, ZHU F, ZHAI L W, et al. The liver transcriptome of two full-
sibling Songliao black pigs with extreme differences in backfat thickness[J]. Jour-
nal of Animal Science and Biotechnology, 2014, 5: 32.

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-201812.00368 Machine Translation

https://chinarxiv.org/items/chinaxiv-201812.00368

	Effects of Ammonia on Muscle Quality in Livestock and Poultry: Postprint
	Abstract
	Full Text
	Effects of Ammonia on Meat Quality in Livestock and Poultry
	1 Ammonia Production in Livestock Housing
	2 Ammonia Metabolic Pathways in vivo
	3 Effects of Ammonia on Growth Performance
	4 Effects of Ammonia on Muscle Quality
	5 Potential Molecular Mechanisms of Ammonia-Induced Effects on Meat Quality
	5.1 Ammonia Induces Myostatin Expression to Inhibit Muscle Cell Growth
	5.2 Ammonia Affects Muscle Cell Energy Metabolism
	5.3 Ammonia Affects Intramuscular Fat Deposition

	6 Conclusion
	References


