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. List of Terms

Supplement- something that is added to something else in
order to make it complete

Net Muscle Protein Balance (NBAL)- the difference between
muscle protein synthesis and muscle protein breakdown

Essential Amino Acids (EAA) - required for muscle protein
synthesis but not provided endogenously in adequate amounts
(histidine, isoleucine, leucine, lysine, methionine,
phenylalanine, threonlne tryptophan and vallne)

Branch Chain Amino Acids (BCAA? essential amino acids that
Include leucine, isoleucine, and valine

Myostatin - a powerful catabolic protein that inhibits muscle cell
growth

Anabolic Resistance a reduction in muscle protein synthesis to
a given dose protein/amino acids due to age, injury, disease, or
other confounding factors




= Net Muscle Protein Balance (NBAL)

= [f Muscle Protein Synthesis (MPS)>Muscle Protein
Breakdown (MPB) muscle mass and strength

Increase

= [f MPS<MPB muscle mass and strength decrease

Net protein balance

Loss of muscle mass Maintained muscle mass. Gain of muscle mass
(atrophy). (hypertrophy).
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Exercise

= RE increases both muscle protein synthesis (MPS) and muscle protein breakdown
(MPB)
Significant research regarding increased MPS following RE and proper nutrition
(Witard et al, 2016; Tipton et al, 1998; Tipton et al, 2004; Morton et al, 2015)

Few studies on MPB following RE and proper nutrition due to methodological
difficulties (Tipton et al, 2018)

Unclear what role diet and RE play in MBR in the healthy adult

= MPB occurs via 3 distinct pathways

= MPB is difficult to measure in real time

= MPB is necessary but unsure at what level
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Vitiscle

Disuse atrophy- refers to
muscle atrophy due to
mechanical unloading of
the muscle, most
commonly immobilization
or bed rest (Brooks et al,
2014;Lepley et al, 2020)

Arthrogenic (AMI) - due
to a joint injury that
prevents full, voluntary
muscle contraction
without injury to the ,
muscle or innervation | b h T
(Hart et al, 2010;Lepley et ; 7
al, 2020) TN
Atrophy due to disease,

cancer, and/or age are not

addressed.




= Disuse Atrophy

= Caused by a negative
correlation between MPB
and activity level (Lepley
et.al, 2020)

No loss in the number of
muscle fibers (i.e. age-
related atrophy)

Loss of cross-sectional area

(CSA), muscle volume, and
mass decrease (Brooks et.al,
2014)

Commonly reversed with
resistive exercise and
proper nutrition




m Supplementation

!:!MPSB = During immobilization
‘ = Hydroxymethylbutyrate
(HMB) 1g 3x/day
2 Proper balanced diet

s Post immobilization

o 1.6-2.2g/kg BW protein
4-6x/day (20 -40g/meal)
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avarogenic Muscle Inhibition

= Arthrogenic

= Protective response that
IS unconscious and
alters neural response
(Hart et.al, 2010)

G- Commonly occurs In
e e e ACL injuries and

| // anterior knee pain

Multi-factorial event

v ey W A that begins post-injury
| i {1 and continues after
joint stability is
reestablished
Often difficult to
improve NBAL
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= Underlying causes
(Lepley et al, 2020)

Anabolic resistance that
reduces MPPS

Overexpression of MPB
factors

Muscle fiber type transition
Neurological disruption
Inflammatory response
Loss of myofibril density
Reduction in satellite cells

(?)




AEHTogenic Muscle Inhibition

= Due to the complex nature multiple
supplements may be required to achieve a
decrease in atrophy

HIDDEN FACTORS OF MUSCLE ATROPHY AFTER ACLR:
WE CAN ONLY SEE 10%

l Decrease in Muscle Mass
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Neurol Inhibition
Alerod Mechanics

Abundant Pro-inRammatery
Cytokines

Fiber-type Tromsition

Increased Caotabolic:
Anabolic Pathwoys

Redwced Satellite Calls




To achieve a positive NBAL in the ACL deficient
or ACL reconstructed limb a combination of
factors need to be addressed
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Recommended
supplementation (Wall et

al, 2015)

= 1.62.2g/kg protein 4 -
6x/day (anabolic

resistance)

HMB 1g 3x/day (reduce
MPB, discontinue after
week 4 post op)

Creatine 10g/day for 2
weeks, then 5g/day

Fish QOil 4g/day for 8
weeks (anabolic resistance)




Myostatin blockers
= Follistatin, monoclonal

antibody
Modulators of mMTOR

Beta2-Adrenorecptor
agonists
= Clenbuterol, formoterol

Ubiquitin-Proteasomal
pathway inhibitors







