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It has been over 60 years since Huxley first described the

essential force transmitting properties of voluntary striated

skeletal muscle [1]. At no time since then has the impor-

tance of skeletal muscle integrity been more pronounced.

Although skeletal muscle comprises 40–50 % of total body

mass, this tissue has been relatively understudied compared

to brain, liver, cardiac, bone, and other tissues. Despite the

fact that skeletal muscle is necessary for locomotion,

oxygen consumption, whole-body energy metabolism, and

substrate turnover and storage, a relative lack of attention

has been paid to this tissue that is essential for many daily

functions and activities [2].

Robust skeletal muscle mass is essential for maintaining

whole-body homeostasis and health [3]. With advancing

age, there is a loss of skeletal muscle mass and function

that contributes to declines in physical functioning, in-

creased disability, and mortality [4]. It is with this back-

ground that we decided to devote this issue of Calcified

Tissues and Musculoskeletal Research International to the

subject of skeletal muscle in health and disease. This issue

follows on the renaming of the journal to better attract

papers that deal with other components of the muscu-

loskeletal system, including skeletal muscle.

Skeletal muscle fibers possess a unique phenotype. The

structural organization of the contractile proteins, actin,

myosin, and troponin are closely aligned with the sar-

coplasmic reticulum which regulates calcium signaling and

the energy-transducing mitochondria. Frontera and Ochala

elegantly describe the major structural components of the

contractile proteins, the role of calcium homeostasis in

controlling muscle force generation, and the interaction of

the contractile elements with the muscle’s extensive

metabolic capacity.

Skeletal muscle fibers demonstrate a unique highly

regulated plasticity that adapts to external stimuli including

circulating hormones (reviewed by Sipila), nutrient supply

(reviewed by Margolis), and loading conditions as reviewed

by Marcotte et al. This article highlights the intracellular

signaling pathways that are necessary to induce skeletal

muscle growth in vivo and how these pathways are

modulated under varying loading conditions. Both the tra-

ditional mTORC1 and more novel beta2 signaling pathways

are discussed as putative activators of muscle hypertrophy.

Following on this, Margolis and Rivas highlight the inter-

active effects of adequate nutrition and exercise training on

skeletal muscle homeostasis and discuss the central mole-

cular pathways involved in these adaptations.

Like bone, skeletal muscle mass and function is

regulated by a number of circulating hormones. Interest-

ingly, skeletal muscle does contain active estrogen recep-

tors, and Sipila in her review has addressed the role of

circulating estrogens on skeletal muscle structure and

function. This further highlights the synergistic role of the

circulating estrogens on both bone and skeletal muscle.

Important breakthroughs in our understanding of the

required signaling pathways necessary for muscle growth
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have catalyzed the development of several novel

therapeutic agents including selective androgen receptor

modulators, myostatin antagonists, and troponin activators.

Many of these compounds are currently being evaluated in

Phase II and III clinical in specific patient populations with

deficits in neuromuscular function. In their review,

Meriggioli and Roubenoff have reviewed the current

therapeutic targets of these pro-myogenic compounds and

discussed the status of current pharmacological develop-

ment in this area.

Finally, the series closes with a discussion about the

interaction of the muscle–bone unit. The review by Girgis

has highlighted the importance of targeting both muscle

and bone in any therapeutic strategies to reduce fracture

risk.

We hope that the readers of Calcified Tissues and

Musculoskeletal Research International will find the

skeletal muscle issue a valuable resource. We also hope

this special issue encourages investigators across the

spectrum of musculoskeletal research (bone, tendon, liga-

ment, and muscle) to embrace the integrative and

translational nature of these disciplines whether they work

in basic or clinical science.
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