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HUMAN CLINICAL TRIAL SUMMARIES

Krill oil maintains
muscle and healthy
metabolism during
weight loss

Superba Krill® oil delivers superior nutritional support as a multinutrient
omega-3 naturally containing high absorption phospholipids, choline and
astaxanthin - offering a powerful foundation for weight management support,
metabolic health, body composition and muscle health.
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Obesity as a major global health issue

Obesity is a major global health issue, contributing to
chronic conditions such as diabetes and cardiovascular
disease. While weight loss through diet can help manage
obesity, it often results in muscle loss, which negatively
affects strength and metabolism. Similarly, weight-loss
medications such as GLP-1 agonists can reduce muscle
mass alongside fat.

Krill oil, rich in omega-3 phospholipids with choline, has
emerged as a promising nutritional support to preserve

muscle during weight loss. A recent study showed that
krill oil supplementation during diet-induced weight loss
significantly preserved fat-free mass (FFM), handgrip
strength, and functional capacity, compared to a placebo.

As a companion product to weight loss efforts, krill oil can
provide supportive nutrients that help support metabolic
health and maintain muscle mass duing the weight loss
process.

Addressing obesity's challenges

Obesity is one of the most pressing global public health
challenges of our time, affecting individuals’ quality of life
and contributing to a wide range of chronic conditions.
These include type 2 diabetes, cardiovascular disease,
hypertension, compromised bone health, reproductive
issues, and even certain cancers [1]. Over the past three
decades, the prevalence of obesity has soared, with
worldwide adult obesity rates more than doubling since
1990.1n 2022, an alarming 2.5 billion adults were classified
as overweight, and among them, 890 million were living
with obesity [2].

Diet-induced weight loss is an effective solution for
addressing overweight and obesity, with studies
showing an average loss of 4-5 kg and improvements
in cardiovascular risk factors such as blood pressure,
cholesterol, and glycemic control [3]. However, about
25-30% of this weight loss comes from fat-free mass
(FFM) [4, 5], primarily muscle, which can reduce muscle
strength [6-8] and potentially harm metabolic health
and immune system regulation due to the critical role of
muscle in metabolism [9, 10].

The obesity epidemic has also driven innovation in weight
management, including the rise of pharmaceutical
weight-loss therapies such as glucagon-like peptide-1
(GLP-1) receptor agonists. Derived from the natural gut
hormone GLP-1, these medications have transformed
weight loss strategies by targeting appetite regulation
and improving metabolic health. However, a notable
downside of GLP-1 therapy is the unintended loss of
muscle mass alongside fat reduction [11], with muscle
loss accounting for 25-39% of total weight lost over 36 to
72 weeks [12].

This rate of muscle decline widely surpasses what is
typically seen with natural aging, where 3-5% of muscle
mass is lost per decade starting at age 30, accelerating
significantly by age 70. But already this muscle loss can
lead to adverse health effects, including diminished
strength and metabolic dysfunction.This highlights the
critical need for targeted strategies to preserve muscle
during weight loss intervention.

Supporting muscle health during weight loss with
krill oil, a multinutrient omega-3 with choline

Superba Krill®, rich in omega-3 phospholipids, choline,
and astaxanthin, may support weight loss by preserving
muscle mass and function, reducing inflammation, and
protecting against oxidative stress. Choline is used
to produce acetylcholine, which is needed for muscle
contractions [13]. It also supports fat and protein
metabolism by reducing fatty acid production and
promoting muscle growth. Additionally, choline helps
maintain balance in cells, reducing inflammation, cell
death, and breakdown. Omega-3 fatty acids, particularly
EPA and DHA, promote muscle protein synthesis [14-
17], improve mitochondrial function [18], and reduce
inflammation [19]. These combined benefits make krill oil
a promising supplement to support muscle health during
fat loss efforts.

The natural combination of key cellular
nutrients make krill oil unique

PHOSPHOLIPIDS CHOLINE

ASTAXANTHIN

OMEGA-3 EPA/DHA



1) Human Clinical Trial Summary: While fasting, krill oil
supports fat-free mass and muscle strength
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Krill oil Supplementation during body weight loss attenu-
ates the decline in fat-free mass and muscle strength.

Published randomized, double-blind, placebo-
controlled trial

Location: United Kingdom Time frame: 8 wk

Age Range: 29-49 Total Subjects: 41

Subjects: Overweight or obese adults (BMI > 25)

Krill Oil Group: Dose: 4 g/day of Krill oil (772 mg

n= 21 EPA, 384 mg DHA) on alternate days
from fasting

Placebo Group Dose: 4 g/day of mixed vegetable

n=20 oil on alternate days from fasting

Key Significant Krill Oil Benefits vs Placebo:

- Maintained Fat-free mass | p<0.05

« Maintained grip strength and results on chair rising
test | p<0.05

- Better improvement on systolic blood pressure
and inflammatory markers | p<0.05

A double-blind, randomized, placebo-controlled trial
demonstrated that 4 g/day of krill oil supplementation
during diet-induced weight loss via alternate-day fasting
significantly preserved fat free mass (FFM), handgrip
strength, and functional capacity in healthy adults with
overweight and obesity [20].

Specifically, the omega-3 index increased from 5.5%
to 8.2% in the krill oil group while in placebo group it
went from 5.4% to 5.3%. In addition, the krill oil group
maintained fat-free mass (FFM; -0.2 kg), while the
placebo group experienced a reduction of 1.2 kg in FFM
(Table 1), despite similar total weight loss in both groups
(-4.6kgvs.-4.5kg).

Furthermore, the krill oil group maintained hand grip
strength (-0.2kg) compared to areduction of 0.9 kginthe
placebo group (2.3% improvement favoring krill oil group).
The krill oil group also demonstrated a 16.7% faster
improvement in the chair rising test and experienced a
3.9% greater reduction in systolic blood pressure relative
to placebo. Moreover, plasma inflammatory markers
(Tumor necrosis factor alpha and C-reactive protein)
were significantly lower in the krill oil group compared to
the placebo group.

TABLE 1 Participants’ FFM, handgrip strength, chair rising test and blood pressure measured pre and post-8-week intervention and
changes of these parameters in the Krill oil and Placebo groups

Krill Oil

Change from baseline

Placebo P value time*
Change from baseline group interaction

FFM (kg) -0.2+0.9
HGS (kg) -0.2+05
CRT (s) -1.8+0.9
Systolic BP (mmHg) -9+6

TNF-alpha (pg/ml) 14202
CRP (ng/ml) -51+25

-1.2+2 p<0.05
-0.9+0.7 p<0.05
-0.3£1.2 p<0.05

A p<0.05
-0.9+£0.5 p<0.05

-33.5+12.6 p<0.05

*Represents significant difference from baseline within groups *p<0.05; ***p<0.001 | Time*group interaction: difference between groups

FIGURE 1 Participants’ FFM, handgrip strength, chair rising test and blood pressure measured pre and post-8-week intervention and
changes of these parameters in the Krill oil and Placebo groups
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2) Human Clinical Trial Summary: Krill oil supports
muscle mass and function

In addition to the benefits with metabolic health,

krill oil is also recognized for its benefits to enhance 2022 ALKHEDHAIRI

muscle mass and function. For instance, a six-month The effect of krill oil supplementation on skeletal muscle
study [15] involving 94 older adults showed that daily function and size in older adults: A randomized controlled
trial

supplementation of 4g/day of SuperbaBoost krill oil led
to significant improvements: grip strength increased by
11%, knee extensor strength by 9%, and thigh muscle
thickness by 3.5% compared to the placebo group

Published randomized, double-blind, placebo-
controlled trial

(Figure 2) Add|t|ona”y, the krill O|| grOUp ShOWed a 17% Location: Scotland Time frame: 6 mos
increase in the M-wave, whichis linked to muscle strength
and neuromuscular function. Age Range: 65+ Total Subjects: 94

Subjects: Healthy elderly adults

FIGURE 2 | Percent change after 6 months

Krill Oil Group: Dose: 4 g/day of Krill oil (772 mg
20 n=49 EPA, 384 mg DHA)
+9%
T 1% Placebo Group Dose: 4 g/day of mixed vegetable
15 > n=45 oil (<1mg/gEPA and DHA)
Key Significant Krill Oil Benefits vs Placebo:
10 » Increased knee extensor maximal torque at 6 mos |
p=.005
+3.5% « Increased grip strength at 6 mos | p=.001
5 + Increased vastus lateralis muscle thickness interaction
at6émos | p=.012
+ Increased M-wave amplitude (muscle excitability) |
0 p<.0001
Maximal Grip Muscle » Increased EPA, DHA, AA and omega-3 index | p<.05

Torque Strength Thickness

Krill oil's key benefits for weight loss support

« Helps support a healthy metabolism during weight loss

« Helps preserve muscle mass and strength during weight loss

« Helps maintain fat-free mass while fasting

- Supports healthy inflammation and heart health during weight loss

« Supports muscle function & strength

Conclusion

In conclusion, a decline in muscle mass has not only been associated with weakened strength, but also with reduced
immunity, impaired glucose regulation, and other challenges. To ensure weight loss interventions promote overall health,
it is essential to prioritize muscle preservation as part of a holistic strategy to dieting, fasting or other interventions like
GLP-1s.

An effective approach to weight loss may combine non-pharmacological methods such as calorie restriction or the use
of GLP-1receptor agonists with nutritional support, such as krill oil. This integrated strategy supports fat reduction while
maintaining lean body mass, supporting metabolic health, and minimizing potential unwanted negative effects associated
with weight loss therapies.




There are over 50+ human clinical trials on
Superba Krill® showing benefits for human health:

Wellness/
Immune
Support

» Increases the Omega-3 Index

- Improves the omega-6 to omega-3 ratio
- Increases the cell membrane fluidity

« Supports healthy inflammation

- Supports immune function

Backed by 17

Published Human Clinical Trials

Brain
Support

0]

- Better activates cognitive functionin
the elderly compared to fish oil

- Supports memory and brain task
management

- Supports brain health

Backed by 1

Published Human Clinical Trial

PMS
Support

B

- Supports the emotional & physical
challenges related to premenstrual
syndrome

Backed by 1
Published Human Clinical Trial

Heart
Support

g

« Supports healthy triglycerides levels
- Supports healthy cholesterol

+ Helps maintain healthy HDL levels

- Supports cardiovascular health

Backed by 8

Published Human Clinical Trials

Healthy
Aging
Support

« Supports muscle mass & function
against age-related decline
- Improves grip strength
- Helps protect muscle strength
& function in older adults
Backed by 1

Published Human Clinical Trial

Skin
Support

- Supports skin hydration & elasticity
» Supports skin moisture for smoother,
softer skin

Backed by 5
Published & Proprietary Human Clinical
Trials

Sports
Performance
Support

Liver
Support

« Supports liver function
« Contributes to normal fat metabolism

Backed by 2

Published Human Clinical Trials

Dry Eye
Support

- Combats challenges of dry eyes such as
inflammation, irritation & redness

Backed by 1
Published Human Clinical Trials

Joint
Support

« Supports knee comfort
« Improves fiexibility & mobility
- Improves physical function

Backed by 3
Published Human Clinical Trials

- Helps support a healthy metabolism
during weight loss

- Helps preserve muscle mass
and strength during weight loss

- Supports muscle function & strength

- Supports muscle function & strength

- Promotes healthy recovery rate after
workout

« Prepares your body for optimal sports
performance

Backed by 6

Published Human Clinical Trials Published Human Clinical Trial

The information provided in this document is for educational purposes only. The statements made regarding this product have not been evaluated by the
Food and Drug Administration (FDA), and this product is not intended to diagnose, treat, cure, or prevent any disease. Finished product claims should be
thoroughly evaluated for compliance with all applicable regulations. The usage of any health claims on labeling, packaging, advertising, or marketing
materials remains the customer's sole responsibility.




Kelly, T., W. Yang, C.-S. Chen, K. Reynolds, and J. He, Global burden of obesity in
2005 and projections to 2030. Int J Obes, 2008. 32(9): p. 1431-1437.

WHO. Obesity and overweight: Factsheet. Geneva: World Health Organization
(WHO); 2024. Available from: https://www.who.int/news-room/fact-
sheets/detail/obesity-and-overweight. Accessed March 29, 2024. [cited
2024 28 March].

Ge, L., B. Sadeghirad, G.D. Ball, B.R. da Costa, C.L. Hitchcock, A. Svendrovski,
R. Kiflen, K. Quadri, H.Y. Kwon, and M. Karamouzian, Comparison of dietary
macronutrient patterns of 14 popular named dietary programmes for weight
and cardiovascular risk factor reduction in adults: systematic review and
network meta-analysis of randomised trials. BMJ, 2020. 369.

Turicchi, J, R. O'Driscoll, G. Finlayson, C. Duarte, M. Hopkins, N. Martins, J.
Michalowska, T.M. Larsen, M.A. van Baak, A. Astrup, and R.J. Stubbs, Associations
between the proportion of fat-free mass loss during weight loss, changes in
appetite, and subsequent weight change: results from a randomized 2-stage
dietary intervention trial. Am J Clin Nutr, 2020. 111(3): p. 536-544.

Chaston, T.B., J. Dixon, and P.E. O'Brien, Changes in fat-free mass during
significant weight loss: a systematic review. Int J Obes, 2007. 31(5): p. 743-750.
Frimel, T.N., D.R. Sinacore, and D.T. Villareal, Exercise attenuates the weight-
loss-induced reduction in muscle mass in frail obese older adults. Med Sci
Sports Exerc, 2008. 40(7): p. 1213.

Santanasto, A.J., NW. Glynn, M.A. Newman, C.A. Taylor, M.M. Brooks, B.H.
Goodpaster, and A.B. Newman, Impact of weight loss on physical function
with changes in strength, muscle mass, and muscle fat infiltration in
overweight to moderately obese older adults: a randomized clinical trial. J
Obes, 2011. 2011.

Zibellini, J., R. Seimon, C. Lee, A. Gibson, M. Hsu, and A. Sainsbury, Effect of
diet- induced weight loss on muscle strength in adults with overweight or
obesity-a systematic review and meta- analysis of clinical trials. Obes Rev,
2016. 17(8): p. 647-663.

Bosy-Westphal, A., B. Schautz, M. Lagerpusch, M. Pourhassan, W. Braun, K.
Goele, M. Heller, C. Glier, and M. Miiller, Effect of weight loss and regain on
adipose tissue distribution, composition of lean mass and resting energy
expenditure in young overweight and obese adults. Int J Obes, 2013. 37(10):
p. 1371-1377.

Lagacé, J.C., M. Brochu, and I.J. Dionne, A counterintuitive perspective for the
role of fat- free mass in metabolic health. J Cachexia Sarcopenia Muscle,
2020. 11(2): p. 343-347.

Prado, C.M., S.M. Phillips, M.C. Gonzalez, and S.B. Heymsfield, Muscle matters:
the effects of medically induced weight loss on skeletal muscle. The Lancet
Diabetes & Endocrinology, 2024. 12(11): p. 785-787.

Conte, C,, K.D. Hall, and S. Klein, Is Weight Loss-Induced Muscle Mass Loss
Clinically Relevant? JAMA, 2024.

Moretti, A., M. Paoletta, S. Liguori, M. Bertone, G. Toro, and G. lolascon, Choline:
an essential nutrient for skeletal muscle. Nutrients, 2020. 12(7): p. 2144.

Xu, D., Y. Lu, X. Yang, D. Pan, Y. Wang, S. Yin, S. Wang, and G. Sun, Effects of
fish oil-derived n-3 polyunsaturated fatty acid on body composition, muscle
strength and physical performance in older people: a secondary analysis of a
randomised, double-blind, placebo-controlled trial. Age Ageing, 2022. 51(12):
p. afac274.

Alkhedhairi, S.A., F.FA. Alkhayl, A.D. Ismail, A. Rozendaal, M. German, B.
Maclean, L. Johnston, A.A. Miller, A.M. Hunter, and L.J. Macgregor, The effect
of krill oil supplementation on skeletal muscle function and size in older
adults: A randomised controlled trial. Clin Nutr, 2022. 41: p. 1228-1235.
Dupont, J., L. Dedeyne, S. Dalle, K. Koppo, and E. Gielen, The role of omega-3 in
the prevention and treatment of sarcopenia. Aging Clin Exp Res, 2019. 31(6,
p. 825-836.

Di Girolamo, F.G., R. Situlin, S. Mazzucco, R. Valentini, G. Toigo, and G. Biolo,
Omega-3 fatty acids and protein metabolism: enhancement of anabolic
interventions for sarcopenia. Curr Opin Clin Nutr Metab Care, 2014. 17(2): p.
145-150.

Gao, . Chen, M. Yang, L. Han, S. Yiguang, H. Zhao, X. Chen, W. Hu, H. Liang,
and J. Luo, Marine n-3 PUFA protects hearts from I/R injury via restoration
of mitochondrial function. Scandinavian Cardiovascular Journal, 2015. 49(5):
p. 264-260.

Gray, S.R. and B. Mittendorfer, Fish oil-derived n-3 polyunsaturated fatty
acids for the prevention and treatment of sarcopenia. Curr Opin Clin Nutr
Metab Care, 2018. 21(2): p. 104-109.

Mansour, A., Gray, S.R., Almesbehi, T., Morrison, D.J., Malkova, D., Benefits
of krill oil supplementation during alternate-day fasting in adults with
overweight and obesity: A randomized trial. Obesity, 2025.

SUPERBAKTill®

(») AKER BIOMARINE

Aker BioMarine ASA

Oksengyveien 10, P.O Box 496, NO-1327
Lysaker, Norway

47-24-13-00-00

E-mail: info.us@akerbiomarine.com

www.superbakrill.com
www.akerbiomarine.com
www.krealkrill.com
www.nko-krill.com

Superba Krill® is a registered trademarksof the Aker BioMarine Human Ingredients AS. © 2025 Aker BioMarine. All rights reserved. SKUS1013



