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VISCERAL OBESITY  HYPERTENSION INSULIN RESISTANCE HIGH TRIGLYCERIDES LOW HDL-CHOLESTEROL

These conditions leads in an increasing risk of
heart disease, stroke and type 2 diabetes.
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Microalgae or microphytes, are unicellular microorganisms that can be
found in freshwater and marine systems.

Their chemical composition varies over a wide range, depending on
species and on cultivation conditions.

Arthrospira platensis (Spirulina) is a cyanobacterium globally used as
a food supplement for human and animals.

Arthrospira platensis contains macro and micronutrients, including
proteins, y-linolenic acid and bioactive compounds such as c-
phycocyanin and has been defined the “food of the future” according to
FAO.
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European Space Agency

SPIRULINA: Food for Astronauts

According to NASA Studies:
“1 gram of Spirulina is
equivalent to the nutrients of
1 Kilogram of assorted fruits
and vegetables”




Reference Years | Study design Location | Sample | Target population Mean | BMI Intervention Dose | Duration | Main outcomes
size age (kg/m?} | Treatment Control (g/d) | (week)
(year) group group
Anitha et al'® 2010 | Parallel-group trial India 80 Male volunteers with 4560 | NA Spirulina No | 12 TC, LDL-C, HDL-C,
type 2 diabetes intervention intervention TG, vLDL-C, FBG
Lee et al” 2008 | Randomized, parallel | Korea 37 Patients with type 2 53.30 | 23.60 Freeze-dried No ] 12 TC, LDL-C, HDL-C,
study diabetes spirulina intervention TG, vLDL-C, FBG,
SBP, DBEP
Jensen et al® 2016 | Randomized, double- | USA 24 Adult men and women | 4555 | 29.65 Phycocyanin- Received 23 2 SBP, DBP, FBG
blind, placebo- 2565 years of age enriched aqueous | placebo
controlled parallel extract from
study Spirulina platensis
Marcel et al® 2011 Randomized, parallel | Cameroon | 33 HiV-infected patients 37.50 | 2435 Spirulina platensis | Received 19 8 TG, TC, FBG
study soybean
Miczke et al®' 2006 Randomized, double- | Poland 40 Owerweight 53.30 26.30 Received Received 2 12 SBP, DBP, body
blind, placebo- hypertensive Caucasians Hawaiian spirulina | placebo weight, BMI
controlled parallel
study
MNgo-Matip et aP? | 2014 | Randomized, single- Cameroun | 159 HIV-infected 35.72 | 25.65 Spirulina No 10 24 TC, LDL-C, HDL-C,
blind, multicenter antiretroviral-naive supplementation | intervention TG, FBG, BMI
study patients
Parikh et al? 2001 Randomized placebo- | India 25 Subjects with type 2 5420 | 25.15 Spirulina tablets | Received 2 8 TC, LDL-C, HDL-C,
controlled, parallel- diabetes mellitus supplementation | placebo TG, FBG
group trial
Park et al** 2008 Randomized double- Korea 78 Individuals aged 60-87 65.90 24.35 Receive freeze- Received 8 16 TC, LDL-C, HDL-C,
blind placebo- years dried spirulina placebo TG
controlled parallel pills
trial
Ramamoorthy_a | 1996 | Parallel-group trial India 20 Ischemic heart disease 40-60 | NA Received spirulina | No 2 12 TC, LDL-C, HDL-C,
et al patients without any intervention TG, Body weight,
complications of the
disease and with blood
cholesterol levels above
250 mg/dL
Ramamoorthy_b | 1996 | Parallel-group trial India 20 Ischemic heart disease 4060 | NA Received spirulina | No 4 12 TC, LDL-C, HDL-C,
etal patients without any intervention TG, body weight
complications of the
disease and with blood
cholesterol levels above
250 mg/dL
Samuels et al® 2002 | Parallel-group trial India 23 Patients with 7.28 15.24 Spray-dried No | 8 TC, LDL-C, HDL-C,
hyperlipidemic spirulina capsules | intervention TG, vLDL-C, FBG,
nephrotic syndrome supplementation body weight, BMI
Zeinalian et al™* 2017 Randomized double- Iran 57 Obese individuals 3433 3303 Received spirulina | Received | 12 TC, LDL-C, HDL-C,
blind placebo- platensis placebo TG, FBG, body
controlled parallel weight, BMI
trial
Szulinska et al” 2017 | Randomized double- Poland 50 Subjects with treated 49.75 | 3340 Received spirulina | Received 2 12 TC, LDL-C, HDL-C,
blind placebo- hypertension placebo TG, FBG, body
controlled parallel trial weight, BMI

Huang et al., 2018



Food Research International
Volume 102, December 2017, Pages 380-386

20%
Safety evaluations and lipid-lowering

activity of an Arthrospira platensis enriched
diet: A 1-month study in rats
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The purpose of this study was to investigate the effects of a diet
enriched in A. platensis F&M-C256 biomass on risk factor

associated with metabolic syndrome in high fat fed rats fed and
the mechanisms involved.
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DIET COMPONENTS High Fat HF + A.

Diet -

(/1009) I platensis Sprague Dawley rats
Biomass - - S (n=6 for each experimental group)
Corn Oil 5 3 2,7

Lard - 30 30
Sucrose 50 34 33,4 1. AIN-76;
Cornstarch 15 = - 2. High Fat Diet (30% LARD and 3%

Casein 20 24.6 21 CORN OIL);

Mineral mix 3,5 4,1 4,1

Vitamin mix 1 1,3 1,3 3 months of treatment
Choline bitartrate 0,2 0,26 0,26

Methionine 0,3 0,4 0,4
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* p<0.05 vs AIN-76, by one-way
ANOVA and Dunnett's multiple comparisons test.
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' *** p<0.001 vs HF, by one-way
ANOVA and Dunnett's multiple comparisons test.
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_ Triglycerides (mg/dL) | Total Cholesterol (mg/dL)

AIN-76 205 £ 25.06 128 + 5.13
High Fat Diet 258 £ 55.43 134 + 6.98
HF + A. Platensis F&M-C256 155 + 12.62 * 107 £ 3.45*
_ Fecal lipid excretion (%)
AIN-76 13.7 £ 25
High Fat Diet 2.48 + 0.25
HF + A. Platensis F&M-C256 214 2.7 *

* p<0.05 and ** p<0.01 vs HF, by one-way
ANOVA and Dunnett's multiple comparisons test.
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** n<0.01 and *** p<0.001 vs AIN-76 and HF, by one-way
ANOVA and Dunnett's multiple comparisons test.
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Optical Density (arbitraty unit)
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I High Fat Diet
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= F&M-C256

* p<0.05 vs HF, by one-way
ANOVA and Dunnett's multiple comparisons test.
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* p<0.05 vs HF, by one-way
ANOVA and Dunnett's multiple comparisons test.
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1.0-
1 AIN-76
. B High Fat Diet
‘ HF + A.Platensis
B snvcos6

* p<0.05 vs HF, by one-way
ANOVA and Dunnett's multiple comparisons test.
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Increased thermogenesis by a noncanonical pathway in
ANGPTL3/8-deficient mice
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* p<0.05 and *** p<0.001 vs HF, by one-way
ANOVA and Dunnett's multiple comparisons test.
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* p<0.05 vs HF, by one-way
ANOVA and Dunnett's multiple comparisons test.
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Research Article
Angiopoietin-Like Proteins 2 and 3 in Children and

Adolescents with Obesity and Their Relationship with
Hypertension and Metabolic Syndrome

Zahra Arab Sadeghabadi ®," Mitra Nourbakhsh ,>* Mohammad Alaee ®,"
Mona Nourbakhsh (," Seyedeh Sara Ghorbanhosseini(5,” Roya Sharifi(®,®
and Maryam Razzaghy-Azar ©"*

)

Hindawi

’ frontiers

In Endocrinology Clinical Diabetes

ORIGINAL RESEARCH article
Front. Endocrinol., 15 September 2021 | https://doi.org/10.3389/fendo.2021.695750

Association of ANGPTL8 and Resistin With
Diabetic Nephropathy in Type 2 Diabetes Mellitus

Mengni Lit, ﬂ Rongping Fan',  Xuemin Peng,  Jiaojiao Huang’,  Huajie Zou,  Xuefeng Yu'?,  Yan
Yang'?,  XiaoliShit*fand  Delin Mat2't
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... in conclusion

The dietary use of A. platensis is able to control some metabolic alterations
induced by a High-Fat Diet by improving the lipid profile and the quality of
body fat mass.

These data suggest the use of A.platensis as possible complementary
strategy for the control of metabolic syndrome and related

complications!
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Take home message

Protein Cell 2018, 9(2):152-163
DOI 10.1007/513238-017-0434-2
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The dark side of browning
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Weight loss

|Fat mass

tEnergy expenditure
tInsulin sensitivity
tHyperlipidemia

Metabolic benefits of browning

Maintain body temperature

Side effects of
browning agents
Weight gain
Bone loss and fractures
Heart risks
Edema
Cancer......

Browning
of WAT

Overactive brownin

Hypermetabolism
Cachexia
Hepatic steatosis

Immune suppression
Underactive
browning in aging
Obesity

Metabolic decline
Calorie storage
Survival

Neutral side
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