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Exploring Myofibrillar and Sarcoplasmic
Hypertrophy: Understanding the Mechanisms of

INTRODUCTION

Muscle growth, known as
hypertrophy, is a multifaceted process
governed by two distinct mechanisms:
myofibrillar hypertrophy and
sarcoplasmic hypertrophy.
Understanding the differences
between these pathways is essential
for athletes and fitness enthusiasts
looking to optimize their training and
achieve desired results.

MYOFIBRILLAR HYPERTROPHY:
MAXIMIZING STRENGTH

At the core of each muscle fiber are
the myofibrils, cylindrical filaments
responsible for muscle contraction
and movement. Myofibrillar
hypertrophy involves an increase in
both the number and size of these
myofibrils, leading to primarily
strength gains. This type of muscle
growth is achieved through high-
tension, low-repetition training,
typically between one and five reps
at intensities of 80-90% of one
repetition maximum (1RM). By
targeting fast-fatiguing type 2 muscle
fibers, myofibrillar hypertrophy
enhances maximum strength, though
only for short intervals.

SARCOPLASMIC HYPERTROPHY:
SEEKING SIZE AND ENDURANCE

Complementing the myofibrils is the
sarcoplasm, the fluid surrounding
them that houses vital energy

stores and organelles like glycogen
and mitochondria. Sarcoplasmic
hypertrophy focuses on expanding the
volume of fluid within the sarcoplasm,
thereby increasing muscle size and
anaerobic endurance. This type of
muscle growth is driven by metabolic
adaptations, characterized by moderate

Muscle Growth

to high repetitions (8-12 reps) with
submaximal loads of 60-80% of 1RM,
often taken to failure. Through these
metabolic stimuli, sarcoplasmic
hypertrophy promotes improvements
in muscle size and endurance.

THE DEBATE: IS SARCOPLASMIC
HYPERTROPHY “JUST WATER”?

There has been an ongoing debate
about the significance of sarcoplasmic
hypertrophy, with some dismissing it
as merely an increase in water content.
However, recent research challenges
this view, highlighting the multifaceted
nature of sarcoplasmic hypertrophy.
Beyond water, sarcoplasmic
hypertrophy involves adaptations such
as increased mitochondrial density,
larger glycogen stores, and elevated
levels of ATP and phosphocreatine.
These metabolic changes contribute

to enhanced muscular endurance

and performance, emphasizing
the importance of sarcoplasmic
hypertrophy in muscle adaptation.

CONCLUSION:

In the pursuit of muscle growth,
understanding the mechanisms

of myofibrillar and sarcoplasmic
hypertrophy is crucial. By tailoring
training protocols to target specific
hypertrophic pathways, athletes

and fitness enthusiasts can optimize
their workouts to align with their
goals. Whether aiming for maximum
strength, muscle size, or endurance,
adopting a holistic approach that
incorporates elements of both
hypertrophies can unlock the full
potential of muscle development and
performance enhancement. Ultimately,
the “best” path depends on individual
goals, preferences, and the demands of
specific sports or activities.
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The Effects of Traditional Resistance Training
and Fitness Challenge Training Method (HIRT) on
Physical Fitness in Trained Women

This study aimed to compare the
effectiveness of fitness challenge
workouts and traditional bodybuilding
exercises in improving physical

fitness and overall health. A total of

35 female participants were randomly
assigned to either the fitness challenge
or bodybuilding group and followed
specific training programs for 8
weeks. Assessments were conducted
to measure muscular strength and
endurance before and after the
training period.

Participants in the traditional
bodybuilding group engaged in
full-body resistance training 3 days
per week for 8 weeks. The workouts
included push, pull, and leg exercises,

with each session consisting of 3

sets of 8-12 repetitions for larger

muscles and 2 sets of 12-15 repetitions

for smaller muscles. In contrast,

the fitness challenge program

incorporated a mix of strength and

endurance exercises focused on

improving muscular endurance

and strength through multi-joint

movements and short rest intervals.
Paired t-test results showed

significant improvements in both groups

across various indicators, including

muscular strength and endurance. In

the fitness challenge group, muscular

strength in the 10RM chest press

(mean difference of 3.27 kg, p < 0.001)

and squats (mean difference of 5.62

kg, p < 0.001) significantly increased.

Additionally, muscular endurance
improved in exercises such as burpees
(mean difference of 3.90 reps, p < 0.001),
push-ups (mean difference of 4.90 reps,
p < 0.001), and sit-ups (mean difference
of 4.21reps, p=0.012).

One-way ANOVA and Tukey’s
post-hoc test revealed that the fitness
challenge workouts significantly
enhanced muscular endurance,
while bodybuilding primarily led to
increased muscle size and strength.
These results indicate that both
training approaches have positive
effects depending on the specific
goals, with bodybuilding emphasizing
muscle mass and strength, and fitness
challenges improving muscular
endurance.
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Exercise is an efficient tool for
the management of mental health

A recent research published in 2023
with a systematic review with meta-
analyses from 97 scientific researches
assessing the link between increases in
physical activity in adult populations
and decreases of depression, anxiety
and/or psychological distress.

The conclusion of the researchers
was that Physical activity is highly

beneficial for improving symptoms of
depression, anxiety and distress across
a wide range of adult populations,
including the general population,
people with diagnosed mental health
disorders and people with chronic
disease.

Physical activity should be a
mainstay approach in the management

of depression, anxiety and
psychological distress.

SOURCE: Effectiveness of physical
activity interventions for improving
depression, anxiety and distress: an
overview of systematic reviews, Ben
Singh et al. 2023.




