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COVER STORY 

Guanidinoacetic acid (GAA) is synthesised from dietary glycine 
and arginine in kidneys and is the only immediate metabolic 
precursor for creatine (CRE) in vertebrate animals. 

CRE and CRE phosphate are important components for 
energy metabolism in muscle and brain cells. About 67% of pigs’ daily 
CRE needs can be met by de-novo synthesis. The remaining 33% must 
be supplied as a feed supplement. 

There is a continuous turnover of approximately 1.7% of CRE and 
CRE phosphate to creatinine, contributing to the daily maintenance 
requirement of CRE in pigs. 

Applications of GAA as a nutritional supplement in improving 
energy metabolism and performance are gaining importance in 
commercial swine feeding practices. 

Therefore, this article focuses on GAA supplementation’s benefits 
on growth performance and carcass characteristics in swine. 

GAA improved lean carcass, expression of muscle-growth related 
genes in finishing pigs

In a study conducted in China, Lu et al. (2020) evaluated 
GAA supplementation’s effects on growth performance, carcass 
characteristics and expression of muscle-growth-related genes in 
finishing pigs. 

A total of 128 finisher pigs (81.03 ± 1.09 kg body weight) 
were randomly distributed to one of the four dietary treatments. 
Dietary treatments consisted of: a control (basal) diet; a basal diet 
supplemented with GAA at the rate of 300 g/MT, 600 g/MT and 900 g/
MT of feed. The experimental period lasted for 60 days. 

Results indicated that GAA supplementation at 600 g/MT improved 
(P < 0.05) average daily gain (ADG) and average daily feed intake 
(ADFI) by 13% and 6%, respectively compared to control (Figure 1).  GAA 
supplemented (600 g/MT) pigs had numerical improvement in feed:gain 
ratio (F:G) compared to control (3.39 versus 3.74). 

Pigs fed 600 g/MT GAA had significantly reduced (P < 0.05) back-
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GAA can improve carcass 
characteristics and meat quality by 

changing muscle fiber characteristics 
and reducing mandibular fat index 

in finishing gilts 
fat thickness by 28% compared to control. Pigs fed 0.06% GAA had 
improved (P < 0.05) lean meat percentage (9%), loin muscle area 
(34%), shear force (9%) and cross-sectional area of muscle fiber 
(21%) in comparison with control group (Figure 2). 

GAA supplementation enhanced (P < 0.05) expression of 
muscle growth-promoting genes (MRF4 and MYf5) and myosin heavy 
genes (Table 1). Dietary GAA decreased (P < 0.05) the expression of 
the Myostatin gene, a protein that inhibits muscle cell growth in 
longissimus dorsi. 

These results demonstrated that dietary GAA supplementation 
(0.06%) promotes skeletal muscle development through changing 
myogenic gene expression and myofiber characteristics.
GAA supplementation improved carcass quality in finisher 
pigs

In another study (Zhu et al., 2020), GAA supplementation at the 
rate of 450 g/MT increased (P < 0.05) longissimus dorsi (LM) muscle 
weight and improved carcass characteristics in pigs demonstrating 
reduced (P < 0.05) shear force and drip loss. 

Additionally, GAA upregulated the gene expression of myosin 
heavy chain mRNA with the lower myofiber cross-sectional area 
and fiber diameter in LM muscle (Table 3; P <0.05).

GAA can improve carcass characteristics and meat quality by 
changing muscle fiber characteristics and reducing mandibular fat 
index in finishing gilts (Table 2).

GAA also serves as the direct precursor for CRE synthesis 
which is vital for energy metabolism in muscles. CRE phosphate is 
a major source of energy for skeletal muscle fiber. 

The daily CRE need for pigs can be partially met by de novo 
synthesis. However, the remaining CRE needs to be supplied via 
feed. 

There is a supply-demand gap of CRE in muscle tissue; 
supplementing GAA has proved to bridge this gap. 

In summary, GAA supplementation improves growth 
performance and carcass quality in pigs.   
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Figure 1. GAA supplementation improved carcass quality in finishing pigs 
(adapted from Lu et al., 2020)

Table 2. GAA supplementation improved carcass characteristics in finisher 
gilts (adapted from Zhu et al., 2020)

Table 3.  GAA supplementation on the morphology traits of longissimus 
dorsi muscle in finishing gilts (adapted from Zhu et al., 2020)

Figure 2. GAA supplementation improved  growth performance 
(adapted from Lu et al., 2020)

Table 1. GAA supplementation enhanced expression of muscle growth-
promoting genes and reduced expression of myostatin gene in finishing pigs 
(adapted from Lu et al., 2020) 

Mean values with different superscripts in a row differ significantly (P< 0.05).
*The gene expression values of GAA groups are relative to control.
MRF4 gene plays an important role in the differentiation and proliferation 
of muscle cells, formation of muscle fiber and muscle maturation.
**Myosin heavy chain gene (MYH4 & MYH1) expression is associated with muscle 
hypertrophic growth.***Myostatin is a negative regulator of muscle growth and 
development. Lower the gene expression indicates the lesser the muscle growth 
inhibition.

*Lower mandibular fat index indirectly correlates with lean muscle weight

Mean values with different superscripts in a row differ significantly (P< .05).
*The gene expression values of GAA groups are relative to control


