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Abstract  

Background: Previous research has shown the potential effects of different doses of specific fish collagen peptides (Naticol®) on muscle 
mass and muscle function. In addition to these benefits, clinical studies have suggested that ingestion of specific fish collagen peptides (Naticol®) 
might also have beneficial effects on joint health such as osteoarthritis. Joint health, loss of muscle mass, and loss of muscle function are all 
symptoms experienced by elderly adults, and especially elderly adults suffering from sarcopenia, suggesting a possible role for Naticol® to help 
to reduce these symptoms in this vulnerable population. 

Aim: The aim of this study was to determine the effect of 24 weeks’ supplementation of Naticol® on symptoms of sarcopenia in an elderly 
population. 

Methods: In a randomized, double blind, placebo-controlled, clinical trial 28 elderly adults consumed one 15g sachet of either Naticol® or 
the Placebo product (maltodextrin) mixed into 20cl of cold water daily before breakfast, for 24 weeks. Symptoms of sarcopenia were assessed 
using dual x-ray absorptiometry (DXA) to measure lean body mass, the Short Physical Performance Battery to assess physical performance, the 
handgrip strength assessment to assess upper body muscle function, and the chair stand test to assess lower body muscle function. 

Results: This study showed that 24 weeks of supplementation with Naticol® significantly improved symptoms of sarcopenia compared 
to placebo, by increasing lean muscle mass and increasing muscular function in the handgrip strength assessment, Short Physical Performance 
Battery, and Chair Stand Test. 

Conclusion: The results of this study demonstrated that daily supplementation of Naticol® (containing fish collagen peptides) in elderly 
adults can improve symptoms of Sarcopenia, increasing lean muscle mass and increasing both upper and lower body muscle function.
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Introduction

Sarcopenia was originally defined as the age-related loss of 
muscle-mass [1]; however, it was later updated also to include 
age-related loss of muscle function, such as muscle strength or 
physical performance [2,3]. While it is a normal characteristic of 
the aging process, it can predispose older adults to immobility, 
disability, and falls that can cause injury or death [1]. Independence 
among the elderly can be directly affected by sarcopenia-related 
reductions in muscle-mass and muscle-strength [2]. While the  

 
personal impact of sarcopenia on individuals is concerning in its 
own right, the economic burden of sarcopenia and sarcopenia-
related hospitalizations is also substantial. Goates et al. [4] showed 
that the total estimated cost of hospitalizations in individuals with 
sarcopenia was US$40.4 billion and skewed higher for Hispanic 
and non-Hispanic-Black women.

The current recommendations for the prevention or 
treatment of sarcopenia include physical exercise and nutritional 
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interventions [5,6], focusing particularly on resistance training 
and protein supplementation [7,8] However, it is known that 
elderly adults do not respond as well to these regimens as younger 
adults due to anabolic resistance [9]. Additionally, it has been 
shown that as adults get older, their dietary protein intake declines 
progressively [10,11]. This decline can be due to a number of 
factors, including but not limited to changes in appetite, changes 
in preferences, reduced energy needs, and economic or cultural 
barriers (Volpi et al. 2012). One potential option for enhancing 
protein synthesis in older adults is through consumption of fish 
oils such as omega-3 polyunsaturated fatty acids (PUFAs), as 
omega-3 PUFAs have been shown to not only significantly enhance 
protein synthesis but also reduce protein breakdown [12]. Several 
research studies have shown potential for omega-3 fatty acids for 
preventing or minimizing the impact of sarcopenia in older adults 
by improving thigh muscle volume [13], increasing handgrip 
strength [13-15], suggesting that omega-3 PUFAs and other fish 
oils may protect against symptoms of sarcopenia.

To further explore the potential for fish oils to reduce 
symptoms of sarcopenia, this exploratory study was designed to 
evaluate the potential effects of daily oral doses of 15g fish collagen 
peptides in an elderly population (55-80 years) on symptoms of 
sarcopenia, including muscle mass, muscle strength, and physical 
performance. The fish collagen peptides (Naticol®) studied were 
derived from hydrolyzed collagen, suitable for use in human food. 
Naticol® has been studied previously in human populations 
investigating the effect of daily oral consumption of Naticol® on 
osteoarthritis-related knee pain [16] as well as skin health such as 
skin firmness and hydration, and decreased visibility of wrinkles 
[17,18].

This study aimed to determine the effect of 24 weeks’ 
supplementation of Naticol® on lean body mass, using dual 
x-ray absorptiometry (DXA); upper body muscle function, using 
a handgrip strength assessment for both dominant and non-
dominant hands; lower body muscle function, using a chair stand 
test; physical performance, using the Short Physical Performance 
Battery; along with assessing the safety of the product by assessing 
a safety blood panel and reporting any adverse events.

Methods

Participants

The sample comprised of 28 participants – 10 male and 18 
female participants, aged 55-80 years who self-reported muscle 
loss, were randomized (Placebo = 10; Naticol® = 18). Participants 
were excluded from the study if they: were outside of the age 
range of 55-80 years; weighed greater than 85 kg; were not 
capable of understanding the full nature, purpose, and possible 
risks/side effects of taking part in the study; were not in general 
good health; were menopausal; had a hypersensitivity/ allergy to 
the study materials; engaged in resistance training for more than 
1 hour per week; participate in a structured exercise program; 
were unable to complete one chair stand; had experienced > 5 

% decrease in their total body weight in the last 3 months; used 
anti-inflammatory steroid medications, anticoagulants, anabolic 
steroids, corticosteroid, or estrogen use.

The site, investigator, protocol, informed consent form and 
other pertinent documents for this study were approved by the 
Clinical Research Ethics Committee of the Cork Teaching Hospitals, 
Lancaster Hall, 6 Little Hanover Street, Cork. All participants gave 
their written consent according to the Helsinki Declaration.

Design and conduct of the study

The study adopted a randomized, double-blind, placebo-
controlled design, in which the effects of Naticol® (Fish Collagen 
Peptides) and placebo were assessed pre-dose and following 12 
and 24 weeks (± 6 days) of daily consumption of the intervention 
in a population of adult males and females, between 55 and 80 
years old. The trial ran from May 9, 2018 (first participant, 
first visit) to December 12, 2018 (last participant last visit). 28 
participants were randomized into one of two groups in a 2:1 
ratio. 18 participants were randomly assigned to the active group 
(receiving Naticol®, fish collagen peptides), and 10 participants 
were randomly assigned to the placebo group (receiving a 
maltodextrin placebo product).

The investigational product studied in this trial was a 15g sachet 
of Naticol® fish collagen peptides, manufactured and released 
under the responsibility of Weishardt, which was provided to the 
Coordinator/Investigator in boxes containing single dose sachets. 
Participants consumed one 15g sachet of either Naticol® or the 
Placebo product (maltodextrin) mixed into 20cl of cold water 
15 minutes before breakfast, for 24 weeks. Naticol® contains 
several amino acids such as proline, hydroxyproline, glycine, 
arginine, and others, as reported in previous trials [16], see Table 
1 for a breakdown of amino acids present in Naticol® as well as a 
summary of its nutritional value. 

Participants were provided with 12-week supply (± 6 days 
in case of loss/visit delay) of the investigational product at their 
baseline visit and instructed to consume one sachet daily with 
water prior to breakfast. Participants then returned for an interim 
visit at week 12, where they were given an additional 12-week 
supply (± 6 days) of the investigational product to consume for the 
next 12 weeks, until they returned for their final visit at week 24.

At each of the baseline, week 12, and week 24 visits, vitals 
(blood pressure, heart rate, body temperature), anthropometrics 
(weight, height, BMI, waist circumference), medication use, and 
any adverse events were recorded. Participants completed a 
short physical Performance Battery to assess lower body muscle 
function and physical performance at baseline, week 12, and week 
24. A hand grip test to assess their upper body muscle function 
was completed at baseline and week 24. Body composition was 
assessed at baseline and week 24 to observe any changes in lean 
body mass. Participants were instructed to follow their normal 
diet and exercise routine and not consume any medications that 
may impact the outcome of the trial.
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Table 1: Naticol® Amino Acid Composition (percentage) and Nutritional Information.

Typical Values per 100g

Energy 1593kJ (381kcal)

Protein 95g

Moisture 4.7g

Carbohydrates (of which sugars) 0g (0g)

Total fats (of which saturated fats) 0g (0g)

Ash (of which sodium) 0.3g (0.1g)

Dietary Fibers 0g

Vitamins 0g

Amino Acids Nutritional Information

Glycine 20.9

Proline 12.6

Glutamic Acid 11.6

Hydroxyproline 10.5

Arginine 8.9

Alanine 8.3

Aspartic Acid 5.1

Lysine 3.5

Serine 3.5

Threonine 2.7

Leucine 2.6

Phenylalanine 2.3

Valine 2

Isoleucine 1.5

Hydroxylysine 1.5

Histidine 1.3

Methionine 0.8

Tyrosine 0.4

Cysteine + Cystine 0.03

Total 100

Statistical analysis

A computer-generated schedule randomized participants to 
either the active (Naticol®) or placebo (maltodextrin) groups 
(2:1). All statistical analyses were carried out using SPSS Version 
27 for Windows. All tests were two-sided and performed at the 5 % 
level of significance. Cohen’s d was used to determine the strength 
(standardized mean difference) of statistical results: No effect: 0 ≤ 
d <0.2; Small effect: 0.2 ≤ d < 0.5; Medium effect 0.5 ≤ d < 0.8; Large 
effect d ≥ 0.8 [19]. Categorical parameters were summarized using 
absolute numbers. Numerical data were summarized by means of 

standard statistics (i.e., number of available data, mean, standard 
deviation, minimum, maximum). The difference between groups 
at baseline for continuous data was analyzed using unpaired 
t-tests for continuous data and for categorical data using 
Yate’s Correction for Continuity Chi-Square test. The change in 
participant’s measurements (DXA scan measurements, handgrip 
strength, SPPB) between treatment groups from baseline to the 
end of treatment were analyzed using a repeated-measures 
ANOVA (with the appropriate test of normality, homogeneity of 
variance, and sphericity carried out initially). Paired tests were 
used to determine within-group differences over time.
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Measures

Assessment of lean body mass (DXA)

Dual x-ray absorptiometry (DXA) was performed at the 
baseline visit and again at the final study visit (week 24) to assess 
any changes in lean body mass (kg), this is considered one of the 
most common methods to estimate muscle mass [20].

Assessment of handgrip strength

A hand grip test was completed from baseline to end of study 
to provide an objective measure of isometric muscle strength 
in the upper extremities. Participants completed this test three 
times using both their dominant and non-dominant hand. 
Measures of full handgrip strength were taken using a calibrated 
hand dynamometer. The reliability and validity of hand strength 
evaluations strongly depend on the procedure and instrument 
used. Therefore, standardized positioning and instructions were 
carefully followed; the same test instrument was used for all 
testing; and the calibration of the dynamometer was checked 
regularly. For statistical analysis, the highest value of the three 
tests for the dominant hand was analyzed.

Short physical performance battery test (including chair 
stand test)

The SPPB test was completed at each study visit from baseline 
to end of study. The assessment includes three objective tests of 
balance and leg functionality: 1) a timed 4-meter walk at a normal 
pace using the best of two times; 2) five, timed, repeated chair 
stands measuring the time taken to complete five rises from a chair 
to a standing position as fast as possible with the arms crossed over 

the chest; and 3) three separate tests of standing balance, which 
include a side-by-side stand, a semi-tandem stand, and a tandem 
stand, with the maximum score awarded for successfully standing 
for 10 seconds in each individual test. The maximum score in each 
category is 4 and summing the three distinct test items creates the 
SPPB summary score. The possible range of scores is 0 to 12, with 
higher scores denoting better balance and leg functionality.

Assessment of product safety

Adverse events reported by the participants were assessed 
by the clinical team and categorized according to Intensity, 
Relationship to study, Action taken, Outcome, Serious Adverse 
Event (SAE).

Results

There were no statistically significant differences in 
participants across treatment groups at baseline for demographic 
data, vitals or anthropometrics as determined by unpaired 
t-tests and chi-square test, see Table 2. This finding validates the 
randomization method and indicates that there is no requirement 
to control for baseline differences in the subsequent endpoint 
analyses. All participants were Caucasian with a mean age of 62.5 
years (55-76 years). The majority of the sample (>70 %) were non 
-smokers and consumed alcohol. The mean BMI was 25.92, and 
the mean WHR was 0.87. All participants had vitals (temperature, 
heart rate, blood pressure) within a non-clinical range (i.e., normal, 
or abnormal but not clinically significant). Both the Placebo and 
Naticol® groups showed similar baseline profiles, within normal 
ranges for the population, see Table 2.

Table 2: Baseline participant demographics, along mean ± SD [Min, Max] of vital signs, anthropometric measurements at baseline.

 Placebo Naticol® p-value

 N 10 18*  

Demographics

Male: Female 4:06 6:12 1

Age (years) 61.8 ± 6.18 (55-76) 62.9 ± 5.58 (55-72) 0.638

Vitals

Temperature (°C) 36.2 ± 0.21 (35.8-36.6) 36.3 ± 0.23 (35.9-36.6) 0.912

Systolic BP (mmHg) 120.1 ± 8.03 (104-131) 126.3 ± 10.79 (107-148) 0.126

Diastolic BP (mmHg) 78.9 ± 6.89 (69-88) 79.1 ± 7.60 (58-88) 0.943

Pulse (bpm) 66.2 ± 8.85 (56-81) 64.9 ± 7.00 (49-76) 0.682

Anthropometrics

Total Body weight (kg) 68.6 ± 11.52 (43.8-81.0) 72.9 ± 7.91 (56.3-84.0) 0.263

Height (m) 1.67 ± 0.07 (1.55-1.78) 1.7 ± 0.08 (1.52-1.77) 0.779

BMI (kg/m²) 24.6 ± 2.87 (18.23-27.70) 26.7 ± 3.38 (22.81-33.67) 0.115

Waist to Hip Ratio 0.86 ± 0.09 (0.73-0.99) 0.87 ±0.07 (0.76-0.97) 0.563

*N=17 for Height and BMI. Participant 089-014 was missing height so BMI could not be calculated.
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Mirroring the results in Table 2, there were no statistically 
significant differences in participants across treatment groups at 
baseline for primary or secondary endpoint data as determined 
by unpaired t-tests see Table 3. Repeated Measure ANOVAs were 
used to analyze between-group change from baseline to week 12 
and baseline to week 24, See Table 3. There was no statistically 
significant interaction between time * product for any endpoint 
but statistically significant time effects. For this reason, additional 
paired t-tests for within-group change with Cohen’s d effect size 
were run, see Table 4. Upon this further investigation, it was 
apparent that participants in the active group taking Naticol® 

experienced a statistically significant within-group change for 
lean mass (kg) and physical function (as measured by SPPB total 
score, Handgrip strength and Chair Stand Score) compared to 
the placebo group, see Table 4. The magnitude of the differences 
observed was compared using effect size-i.e., the standardized 
mean difference in measurements from baseline to week 24, with 
a larger difference, in the magnitude of the effect size statistics, 
found in the active Naticol® group than the placebo group for the 
four study endpoints. Due to the study’s exploratory nature and 
the small sample size, comparing effect sizes is a reliable approach 
to inform the statistical power of future studies [21].

Table 3: Effect of 24 weeks’ supplementation of Naticol®, on symptoms of sarcopenia related measurements, for participants that completed the 
study.

 
Placebo Naticol®

Baseline Week 12 Week 24 Baseline Week 12 Week 24

N 9 - 9 17 - 18

Total Lean Mass (kg) 43.39± 9.29 
(28.01-56.43)  - 42.92 ± 9.52 

(27.31-57.00)
43.42 ±7.37 

(32.07-56.90 - 44.95 ±8.45 
(34.55-59.40) 

N 10 10 10 18 18 18

Handgrip Strength Test 21.60±6.75 
(14-32)  24.00 ± 8.64

(15-45) 
19.44 ± 7.78 

 (9-35)  22.94 ± 7.28 
(15-42)

Total SPPB Score 11.8±0.63 
(10-12) 

11.9 ± 0.32 
(11-12) 12.0 ± 0.0 (12-12) 11.33 ±0.84 

(9-12) 
11.67 ± 0.49 

(11-12)
11.83 ± 0.38 

(11-12)

SPPB Chair Stand Score 3.80±0.63 
(2-4) 

3.90±0.32 
(3-4) 

4.00±0.00 
 (4-4) 

3.33 ±0.84 
(1-4) 

3.67 ±0.49 
(3-4) 

3.83 ±0.38 
(3-4) 

There was a statistically significant time effect p≤0.01.

Change in lean body mass (DXA)

For improved health outcomes, an increase in Lean Mass(kg) 
is positive. Hence, a negative effect size (Baseline – Week 24) 
represents an improvement by 3.5% over the 24 weeks. The 
placebo group experienced no effect on their lean mass (kg) (d = 
0.001; p=0.998) from baseline to week 24. In contrast the active 
Naticol® group experienced a medium statistically significant 
by 3.5% within-group improvement in Lean Mass (d = -0.53; 
p=0.046), see Table 4.

Change in handgrip strength

In the Handgrip Strength Test, higher scores indicate greater 
upper body muscle function. Hence, a negative effect size (Baseline 
– Week 24) represents an improvement by 18% in function over 
the 24 weeks. The active Naticol® group experienced a large 
statistically significant within group improvement in the Handgrip 
strength Test (d = -1.35; p <0.001) while the placebo group didn’t 
experience any statistically significant improvement (p=0.176) 
from baseline to week 24, see Table 4.

Change in chair stand test outcomes

In the SPPB Chair Stand Test Subscale, higher scores indicate 
greater lower body muscle function [22]. Hence, a negative effect 
size (Baseline – Week 24) represents an improvement in function 

over the 24 weeks. The active Naticol® group experienced a large 
statistically significant within group improvement in Chair Stand 
Test (respectively 10.2% and 15% improvement from baseline to 
week 12 and 24) while the placebo group didn’t experience any 
statistically significant improvement in Chair Stand Test (p=0.343) 
from baseline to week 12 and 24, see Table 4.

Change in short physical performance battery outcome

In the SPPB, higher scores indicate better physical performance 
(Guralnik et al, 1994) [22]. Hence, a negative effect size (Baseline 
– Week 24) represents an improvement in physical performance 
over the 24 weeks. The active Naticol® group experienced a large 
statistically significant within group improvement in SPPB total 
score (respectively 3% and 4.4% improvement from baseline 
to week 12 and 24) while the placebo group didn’t experience 
any statistically significant improvement in Short Physical 
Performance battery Test (p=0.343) from baseline to week 12 and 
week 24, see Table 4.

Safety outcomes

Twenty-one participants had taken prior concomitant and 
current medication, but none of these medications was excluded 
in this trial. Therefore, all twenty-one participants remained in the 
trial. No SAEs were reported during the course of this trial. 
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Table 4: Paired Tests with Cohen’s d, within groups effect size calculations on osteoarthritis related measurements from baseline to Week 24.

 

Placebo Naticol®

p-value for 
Baseline vs 

Week 12

Effect size 
for Baseline 
vs Week 12 

p-value for 
Baseline vs 

Week 24

Effect size for 
Baseline vs 

Week 24

p-value for 
Baseline vs 

Week 12

Effect size 
for Baseline 
vs Week 12

p-value for 
Baseline vs 

Week 24

Effect size for 
Baseline vs 

Week 24

Primary Endpoint

Total Lean 
Mass (kg)   0.998 0.001 - - 0.046 -0.526

Secondary Endpoints

Handgrip 
Strength Test   0.176 -0.464   <0.001 -1.349

Total SPPB 
Score 0.678 -0.136 0.343 -0.316 0.055 -0.486 0.003 -0.809

SPPB Chair 
Stand Score 0.678 -0.136 0.343 -0.316 0.055 -0.486 0.003 -0.809

Discussion

This double-blinded, placebo-controlled clinical study 
demonstrates the potential for specific fish collagen peptides to 
improve symptoms of sarcopenia in elderly adults. Specifically, 
the specific collagen peptides in the investigational product 
Naticol®, taken as a once-daily oral dose, resulted in improved 
lean mass, physical function (SPPB and Chair Stand tests), and 
strength (handgrip strength assessment). These findings align 
with previous findings assessing the effects of products containing 
collagen hydrolysates on symptoms experienced in elderly adults, 
including physical mobility and joint pain.

Previous studies investigating the impact of fish collagen 
peptide products on muscle mass [13,14] tend to focus on a 
measure of thigh muscle volume rather than overall lean body 
mass measured by DXA, making direct comparisons with the 
present study difficult. However, findings from Smith et al. 
[13] showed that a 6-month treatment with fish-oil–derived 
n–3 PUFA therapy resulted in increased thigh muscle volume 
of approximately 6% compared to placebo. This increase was 
reported as being less effective than exercise training therapies 
[23,24], but similarly effective to hormone treatment therapies 
such as testosterone [25,26] or growth hormone [26] for example. 
Therefore, when recommending fish collagen peptides such as 
Naticol® to increase muscle mass, the outcomes would be greatly 
improved by including exercise training therapies alongside the 
Naticol® supplementation, as shown by Rodacki et al. [23]. For 
future studies investigating this area, it would be recommended 
to also investigate thigh muscle volume specifically to enable 
the results to be directly compared to other relevant findings in 
previous clinical research studies.

The impact of Naticol® on physical function has previously 
been observed by Lacey et al. [16], in which an 8-week 
supplementation of 10 g daily Naticol® showed a small, though 
not significant, improvement in the Total SPPB score and the 

Chair Stand Test component of the SPPB. By extending the 
supplementation period of Naticol® from 8 weeks to 24 weeks of 
daily supplementation, the present study has further shown that 
this improvement continues and does indeed reach a significant 
effect level by 24 weeks of treatment. In addition to the SPPB and 
chair stand test, the handgrip strength test was used to measure 
upper body function. Previous studies, such as Smith et al. [13], 
have shown that, in a healthy population of older adults, a 6-month 
treatment with fish-oil–derived n–3 PUFA therapy resulted in an 
approximate 6 % improvement in handgrip strength. Robinson 
et al. [15] also showed that handgrip strength in their elderly 
population was positively related to diet scores that reflected a 
high consumption of foods including fatty fish, vegetables, fruits, 
and wholemeal bread etc., supporting a link between dietary fish 
consumption and improvements in upper body muscle function.

Currently, the recommended course of treatment for adults 
experiencing symptoms of sarcopenia is to initiate exercise training 
therapies and improve nutrition to increase resistance training 
and increase dietary protein intake [7,8]. These interventions are 
considered less effective in elderly populations [9], so they may be 
improved by supplementing fish collagen peptides with products 
like Naticol®. While the mechanisms underlying the role of fish 
collagen peptides in changing muscle mass and muscle function 
are not fully understood, it is believed that they may impact both 
anabolic and catabolic pathways [13]. Animal studies have shown 
that oil–derived n–3 PUFA can increase the rate of muscle protein 
synthesis [27] and lessen the breakdown of muscle protein [28] 
- suggesting a dual role including protection of muscle tissue and 
the repair or synthesis of new muscle. These results could indicate 
that products containing fish collagen peptides such as Naticol® 
work to improve symptoms of sarcopenia, not only by replacing or 
repairing muscle tissue but also by providing a level of protection 
against future loss of muscle mass by attenuating the breakdown 
of muscle protein.
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Conclusion

The present study results suggest the potential for Naticol® 
to be used to improve muscle function and increase muscle mass 
in elderly persons suffering from symptoms of sarcopenia. The 
extension of the treatment period from 8 weeks in the previous 
study [16] to 24 weeks in the present study confirmed that the 
trend shown previously continued with the extended treatment, 
suggesting a six month or longer treatment with Naticol® would 
significantly improve symptoms of sarcopenia in the elderly. As the 
main recommended course of treatment for sarcopenia includes 
physical exercise and nutritional interventions, the authors would 
recommend pairing daily supplementation of Naticol® with 
physical exercise training therapies to maximize the benefit of 
both forms of therapy.
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