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Obesity: The Adiponectin—Inflammation Connection

OBESITY IS AN ADIPONECTIN-DEFICIENT, PRO-INFLAMMATORY STATE

Visceral adiposity INF-a1 / Inflammation Insulin resistance  Metabolic syndrome
adiponectin | ‘

Obesity is characterized not only by excess adipose tissue,
but by adipose tissue dysfunction.

Expansion of visceral adipose tissue is associated with: | adiponectin; T TNF-a; 1
IL-6; chronic low-grade systemic inflammation; impaired insulin signaling

Therefore, nutritional treatment should target both adiposity and the
inflammatory/adipokine phenotype.




Obesity: The Adiponectin—Inflammation Connection

Evidence

> 2026 systematic review/meta-analysis: adiponectin was lower and TNF-a higher in

obesity.

2026 exercise network meta-analysis: aerobic exercise + energy restriction reduced

TNF-o by SMD —0.48 and 1L-6 by SMD —0.35.
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Obesity , Adiponectin and Metabolic syndrome
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Visceral Fat AND Metabolic Syndrome
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Why TNF-a Is Clinically Important

TNF-a 1 Adiponectin |

» TNF receptor signaling » | AdipoR1/AdipoR2 signaling
» activation of inflammatory pathways » | AMPK activation

» inhibitory phosphorylation of IRS » | fatty-acid oxidation

1 « impaired metabolic flexibility
.l + further insulin resistance

*

Nutritional target: reduce the TNF-a-dominant inflammatory environment while restoring adiponectin signaling.

Sunsia 5, el ol Whes St Pruct 2026,

RBzzmgpiish k. el al. Br} Mulr 2023



Practical Inflammatory Assessment in Obesity

Is TNF-a the Best Clinical Inflammatory Marker?

Mechanistically important in obesity-associated adipose inflammation and insulin
resistance.

However, it is not the most practical routine biomarker for clinical monitoring

because cytokine assays are relatively expensive and have greater analytical/biological
variability.

Best suited to research/mechanistic assessment, rather than routine nutritional
follow-up.

Pischon T, Ningpisch K. Blood-hased chesity biomarkers and their relevance for disease risk. Kat Rev Endoorinol. 2026;22-358-53 5. Fall tem

Yang ¥, Wang 1. Cai J, o al. Associatban between immmne-inflammastory hiomarkers (NLE, FLE, 511, SIRE) end ohesity in adults: o svstematic review snd meta-analysis. ng J Obes (Land), 20065001 380.1307. Full texs
Ren Z, X T, Shao £, etal. Comparstive efficacy of exercise modalities added to energy resiriction on imflammabory markers in obesity: a systemanic review aod network met-amabysis. Fromt M, 2026:13: L8T08%0. Fall tex



Practical Inflammatory Assessment in Obesity

: : . Best practical choice for systemic low-
; Liver-derived systemic inflammatory response; , : ek
hs-CRP i ) . : : grade inflammation and longitudinal
integrates adipose—IL-6—liver signaling e
monitoring
ek Very cheap; useful as an additional
DL Nentrophil-lymploeyse islance systemic inflammation/risk marker
i : Low-cost composite marker; potentially
SII Platelets * neutrophils / lymphocytes A T e
: Low-cost systemic inflammatory index;
SIRI Neutrophils x tes / lymphocyt . . ,
CUIORTER T RO A PRReY e promising but less clinically established

Use hs-CRP as the practical systemic inflammation marker; use NLR/SII as inexpensive adjuncts; reserve TNF-a/1L-
6 mainly for specialized or research assessment.
Pischon T, Ningpisch K. Blood-hased chesity biomarkers and their relevance for disease risk. Kat Rev Endoorinol. 2026;22-358-53 5. Fall tem

Yang ¥, Wang 1. Cai J, o al. Associatban between immmne-inflammastory hiomarkers (NLE, FLE, 511, SIRE) end ohesity in adults: o svstematic review snd meta-analysis. ng J Obes (Land), 20065001 380.1307. Full texs
Ren Z, X T, Shao £, etal. Comparstive efficacy of exercise modalities added to energy resiriction on imflammabory markers in obesity: a systemanic review aod network met-amabysis. Fromt M, 2026:13: L8T08%0. Fall tex



Insulin Resistance Is Tissue-Specific

“Insulin resistance” is not a single metabolic defect

HOMA-IR should not be considered equivalent to "whole-body insulin resistance." Insulin
resistance can vary across the liver, skeletal muscle, and adipose tissue.

A 2026 human study showed that 42% of individuals exhibited discordant patterns between
adipose-IR and muscle-IR.

Skeletal muscle

T GLUT4-mediated glucose uptake
— T glycogen synthesis

| glucose uptake and | glycogen
synthesis

Postprandial hyperglycemia;
reduced glucose disposal

Liver

Suppresses gluconeogenesis +
regulates lipid metabolism

Failure to suppress hepatic glucose
production; persistent lipogenesis

1 fasting glucose,
hypertriglyceridemia, MASLD

Adipose tissue

Suppresses lipolysis and promotes
appropriate nutrient storage

Inadequate suppression of lipolysis

T free fatty acids — hepatic &
muscular lipotoxicity

Pancreatic p-cell

Compensatory insulin secretion

Progressive [i-cell stress/failure

Transition toward T2D

Insulin resistance: mechanisms and therapeulle interventions. Mol Biomed. 2026.
Choo YN, Ravi BN, Subramaniyan V. Insulin resistance induced by obasity: mechanisms, metabolic implications and therapautic approaches. Mol Blol Rep. 2026,53:357.




Insulin Resistance Is Tissue-Specific

Key point: Skeletal muscle accounts for appre
disposal in healthy individuals; therefore, mus
determinant of whole-body glucose intoleranc

Clinical interpretation:

A patient may have relatively normal fasting glucose but already have muscle insulin
resistance, whereas predominant hepatic insulin resistance is more strongly reflected by
fasting hyperglycemia and impaired suppression of hepatic glucose production.

Insulin resistance: mechanisms and therapeulle interventions. Mol Biomed. 2026.
Choo YN, Ravi BN, Subramaniyan V. Insulin resistance induced by obasity: mechanisms, metabolic implications and therapautic approaches. Mol Blol Rep. 2026,53:357. 1 0



Which Test for Which Type of Insulin Resistance

HOMA-IR Mainly hepatic / fasting insulin Simple and practical marker for fasting insulin
i resistance resistance; useful for screening and follow-up
TvG Ind Systemic IR; strongly reflects Highly practical and inexpensive when fasting
ndex : . : ek :
c hepatic/metabolic IR insulin is unavailable
. ; : One of the simplest surrogate markers,
TG/HDL-C Ratio Systemic / metabolic IR , prest SUIrogdis ,
particularly when fasting insulin is not available
) \ . ) More informative than fasting indices when
OGTT Dynamic glucose/insulin handling , : & :
assessing dynamic glucose metabolism
Fasting compensatory Can identify hyperinsulinemia despite normal
Fasting insulin hyperinsulinemia; mainly hepatic glucose, but should be interpreted cautiously
IR context because insulin assays lack standardization.
Choo YN, Ravi BN, Sabramaniyan % Insulin resistence induced by obesity: mechanisms, metabelic mmplications and therspeate: approaches, Mol Sied Rep. 2006;53:357. Fall gext
Mihkat K, Gijsels A Afiman LA, et ol Adipose tissue insolin resistance, not mscle insulin resistance, is ssocialed with impamred metabalic health in himaes, Déahones Bes Cfie Prace. 20026; 115480, Pohb el 11
Musakiin, Anied M. Murshmi, Kumiasan LB, Diagnostic acourscy of FGF-21 and GDF- L3 for predicting insalin resistance: o sysiematic review and bivarate diagnnstic test accurscy melsanakysis. Siabetes Sos Chin Prace 2026113518 Pubbed



Nutrition therapy for Hepatic IR

Nutrition strategy

Primary target: reduce hepatic fat and energy surplus, rather than simply lowering

fasting glucose.

Mediterranean-style dietary pattern: vegetables, legumes, whole grains, nuts, fish,

extra-virgin olive oil; minimize refined carbohydrates, sugar-sweetened beverages, and

ultra-processed foods.

Prefer low-Gl/high-fiber carbohydrate sources and replace saturated fat with

unsaturated fat.

Comparative efficacy of different exercise intefvantions on intrahepatic lipld content, glucose homeostasis, and liver function in adults with and without nonalcoholic falty lver disease: a
systematic reviaw with pairwise and network mela-analyses. Obes Rev. 2026:27:w70052. PubiMed 1 2

Dosa-response relationship batween exercise and hepatic steatosis: a syslemalic review with Bavesian network mela-analysis of randomized controlled trials. 2026, PubMed



Nutrition therapy for Hepatic IR

Comparative efficacy of different exercise intefvantions on intrahepatic lipld content, glucose homeostasis, and liver function in adults with and without noenalcohoalic falty lver disease: a
systematic reviaw with pairwise and network mela-analyses. Obes Rev. 2026:27:w70052. PubiMed 1 3
Dose-response relationship batween exercise and hepatic steatosis: a systemalic review with Bavesian network meta-analysis of randomized conlralled trials. 2026. PubMed



Nutrition therapy for Hepatic IR

Comparative efficacy of different exercise intefvantions on intrahepatic lipld content, glucose homeostasis, and liver function in adults with and without noenalcohoalic falty lver disease: a
systematic reviaw with pairwise and network mela-analyses. Obes Rev. 2026:27:w70052. PubiMed 1 4
Dose-response relationship batween exercise and hepatic steatosis: a systemalic review with Bavesian network meta-analysis of randomized conlralled trials. 2026. PubMed



Nutrition therapy for Hepatic IR

2025 dose—response meta-analysis: 24 RCTs,

; ; 2026 network meta-analysis: 38 studies, 1,880
961 adults with MASLD — combined aerobic

adults — exercise reduced intrahepatic lipid (SMD
—0.33). fasting insulin (SMD —0.16), fasting
glucose (—2.27 mg/dL), ALT (—3.72 U/L) and AST
(—3.51 U/L).

+ resistance exercise ranked highest; hepatic-
steatosis benefit plateaued at 630 MET-
min/week and peaked around 850 MET-

min/week.

Comparative efficacy of different exercise intefvantions on intrahepatic lipld content, glucose homeostasis, and liver function in adults with and without noenalcohoalic falty lver disease: a
systematic reviaw with pairwise and network mela-analyses. Obes Rev. 2026:27:w70052. PubiMed 1 S
Dose-response relationship batween exercise and hepatic steatosis: a systemalic review with Bavesian network meta-analysis of randomized conlralled trials. 2026. PubMed



Nutrition therapy for Skeletal Muscle IR

B I o

Resistance framing enhances metabolic and muscular haalth and reduces systemic inflammabon in middle-aged and older adults with type 2 diabstes: 8 metas-analysis. 2026. PubMed
Impact of resistance training on cardiometabolic health-related indices in patisnts with type 2 diabetes and overwsightfobesity: a systematic review and meta-analysis of randomised controlled triats. 2025. Publed 1 6



Nutrition therapy for Skeletal Muscle IR

Resistance tramning enhances metabolic and muscular haalth and reduces systemic inflammabon in middle-aged and older adults with type 2 diabstes: 8 mets-analysis. 2026. PubMead
Impact of resistance training on cardiometabolic health-related indices in patisnts with type 2 diabetes and overwsightfobesity: a systematic review and meta-analysis of randomised controlled triats. 2025. Publed 1 7



Nutrition therapy for Skeletal Muscle IR

Why resistance training matters during weight loss?

Less muscle — less glucose-disposal capacity.

Therefore, in patients losing weight, especially those at risk of sarcopenia:

Caloric deficit + adequate protein + resistance exercise — fat loss while preserving muscle — better
insulin sensitivity.

Resistance tramning enhances metabolic and muscular haalth and reduces systemic inflammabon in middle-aged and older adults with type 2 diabstes: 8 mets-analysis. 2026. PubMead
Impact of resistance training on cardiometabolic health-related indices in patisnts with type 2 diabetes and overwsightfobesity: a systematic review and meta-analysis of randomised controlled triats. 2025. Publed 1 8



Adiponectin in Skeletal Muscle

Key signaling

Surina 5, Scisciola L, Basilicata MG, et al. Age-related adiponectin resistance in human skeletal muscle dysfunction: in vive and in vitre evidence. J Trans! Med. 2026, PubMed
Frokopidis K, Duque G. Association of intermuscular and miramuscular fat with insulin resistance, type 2 deabetes, and metabolic syndrome: a systematic review. Clin Nude, 202664 106727, Pubbed 1 9



Adiponectin in Skeletal Muscle
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Adiponectin—Liver Axis

. Gastaldelli A, Scoditti E. Macedo MP. Metabolic drivers of MASLD and MASH: from hormaonal imbalance to fibrosis. Déabetalogia. 2026 Full text
. Tontikidon C, et al. Circulating adiponectin in paticnts with nonalcoholic fatty liver discase-related liver fibrosis: a systematic review and meta-analvsis. J Gastrossterol Hepatol. 2022, Full 1ex 2 1



Adiponectin—Liver Axis

Low adiponectin should not be
interpreted simply as “another
obesity marker”; it reflects
dysfunctional adipose-liver metabolic
communication.

nction, impaired lipolysis, insulin resistance and adipokine

bl - W E A FNE Ww W M b AT W L ]

.« that adiponectin was lower in patients with fibrosis in adult/non-
morbidly obese subgroups: SMD —0.23 to —0.30, depending on the sensitivity analysis

. Gastaldelli A, Scoditti E. Macedo MP. Metabolic drivers of MASLD and MASH: from hormaonal imbalance to fibrosis. Déabetalogia. 2026 Full text
Tontikidon C, et al. Circulating adiponectin i patients wath nonaleoholic fatty hver disease-related liver fibrosis: a systematic review and meta-analysis. J Gastroenfernd Hepatol. 2022, Eull text 2 2



» Diabetol Metab Syndr. 2025 May 13:17:152. dol: 10.1186/513096-025-01721-3

Low fat-diet and circulating adipokines concentrations: a systematic
review and meta-analysis of randomized controlled trials

Sepideh Soltani &, Fatemeh Meshkini 2. Kimia Torahinasab 3, Elham Fasmpoash 4 Omid Toupchian 3, Sheida

» 4ollahi 5
. . Leptin: +0.06 ng/mL; No significant overall
Low-fat vs high-fat diet +0.07 ng/mL Resistin: —0.67 ng/mL offect
Low-fat + higher +1.78 ng/mL Most favorable dietary

protein

signal for adiponectin

—0.47 ng/mL (95% CI

F le-only studi
emale-only STAes 1 .85 10 —0.08: P=0.02)

Fat restriction alone may
not increase adiponectin

+1.09 ng/mL (95% CI

Sensitivi g
ensitivity analysis 0.33-2.14: P=0.04)

Resistin: —0.93 ng/mL

Practical dietary implication: prioritize a high-quality, protein-adequate diet with controlled total fat, rather than

simply prescribing an aggressively low-fat diet to increase adiponectin.

Effect becomes
significant after
excluding higher-risk

Soltani 8, Meshkini F, Torabmasab K, Rarmpoosh E, Toupchian O, Zersattalab-Motlagh S, ct al. Low fat-diet and circulating adipokines concentrations: a systematic review and meta-analysis of

randomized controlled trials. Diabetol Metab Syndr. 2025:17: 152, doi: 1001186/ 1 3098-025-01721-9.




Exercise: A Concrete Human RCT

Adiponectin

3 — 397 ng/mL
=+15.7%

1 — 5.32 ng/mL

_ 0 _E o
3%: reported +15% 48% 30%

Key message: adding dietary quality to exercise produced a stronger anti-inflammatory
and adiponectin response than exercise alone.

Source: Makiel K, Targose A, Kosowsk P, Suder AL Int T Mol Sci, 20235 20:49300

24



Diet + Exercise Beats Exercise Alone

A Practical High-Protein, Low-GI Strategy

Outcome

6-week intervention
Adiponectin

IL-6
hs-CRP

Body composition

Protein

Fiber
and tish

Makicl K, Torguse A, Kosowskl ) Susler A Lt ) Mal Sci. 2025 269500

EXercise onty

+13.7%

—30%
Not significant

Improved

= +18% / reported
+15%

—48%
=30%

Greater
improvement

+23%

+50%

28



What About Protein, GI and Fat Quality?

M_ P | . LT - - Fu . FrE N

r Ol NIEE 5K
Makied K. eral, I ) Mol Sei 2035 26:-B510:
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Mediterranean Diet: The Core Anti-inflammatory Diet

Mediterranean Diet for Obesity + Metabolic Syndrome

whaole orainsg + nnts + FVOIN nem e

Practical composition

Lotal fat SFA MUFA PLFA Protein
25-40% 8-10% 10-20% =10% 15-30%
eytinke i Lambeet Ko Beck EXUNule i 20Z6084 T TET- IR iyl recodtimendat Llons Tor matsholl e synlrme

grains + sweets + ultra-processed
foods

40-65%

EV()

=20-40 g/day

when replacing

other fats

27



Mediterranean Diet: Numerical Metabolic Effects

Outcome Change
Body weight —-1.72 kg
.‘ml

1

P R
dL

dL

across intervention meta-analyses

Rebneke GGL. Lombert b, Beck BJ. futr Ry, 202684 01671192

Sfedirerranisan diet controlled-trial meti-analysia

28



Why Mediterranean Diet matters for adiponectin?

MEDINA RCT — 12 weeks, adults with NAFLD:
Mediterranean diet: adiponectin 13.7 — 17.0 pg/mL, +24%, P=0.016, despite no weight loss; the low-
fat diet did not significantly increase adiponectin.

Clinical message:

Do not prescribe “low-fat” simply to increase adiponectin.

The more defensible approach is a Mediterranean dietary pattern + energy deficit when weight loss
is indicated + high dietary fiber + unsaturated fat predominance + minimally processed foods.

Kashar mr, e 8 metiiermarean Ligl REDUCES ITHSmimatarn i Aouis: A DYVEEITIALT FEYHEW 8N WS LE-2naiyses ol Kantimized SOnroiEa rgiE NOor e, £0E3. aos i, U8 amurne o 1.5
Diatary Patlerns Associaled With Anti-inflammatory Efects: An Umbrella Review of Systemalic Reviews and Mela-analyzes. Nutr Rev. 2026;84(6):1167-1185.
Adherence to a Mediterranean diel may imorove serum adipornectin in aduils with nonalcoholic fally fiver disease: The MEDINA randomized controfled trial. J Acad Nutr Diet. 2023 2 9



Food Components With the Best Anti-inflammatory Rationale

F
Extra-virgin olive oil MUFA + polyphenols; characteristic Mediterranean fat source
EPA/DHA ro-resolution lipid mediators + possible adiponectin
Fatty fish —P i P 3T POSS P
increase
Nuts & seeds Unsaturated fats, magnesium, fiber and polyphenols
Legumes Fiber + plant protein + low glycemic carbohydrate
Whole grains Fiber + micronutrients; replace refined starch
Vegetables & berries/fruit Polyphenols, carotenoids, vitamin C and fiber
Fermented foods / selected A , ; ;i
- Potential gut-microbiota and metabolic-inflammatory effects
probiotics
Turmeric/curcumin-containing g3 , i _ ; , s
foods Curcuminoids with anti-inflammatory signaling activity
Di = I AP TIEY PREWICYY O O WSIETIIIL M UTEWYS SR IS =gy sty MULE MUY, SULO.OSDL 1I0r=1109, = @ %@ |

Keshani M. et al. Nutr Rev. 2025. doi:10.1093/nutritnuaf2 13.

30



When Lifestyle Does Not Fully Correct the Metabolic Phenotype

Weicht I .asc £ Camnlete Metahalic Recoverv

Wi ik, edal Fronl Muwe 20216
Zliieng B Xui 12 Shoo £ Ahanp 8. Front Mubr 2E2D
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Nutritional Modulators of Adiponectin: What Is Clinically Actionable?

n-3

Suppresses inflammatory signaling
(including NF-kB) and may improve

Usually 500-1500 mg/day
curcuminoids, ~8-12 wk:

Adiponectin 7 SMD 0.86 (95%

Curtavin adipocyte tunction — 1 adiponectin bioavailable formulations may CI 0.33-1.39) across 13 RCTs
/'] leptin require lower doses
Gut microbiot dulati Variable strains/doses; studi
L | oy oot meladipaiid. | peeally<iStoiabilion. | -AMPSESECATLgm
probiotics £ y (95% CI 0.22-1.20)

improved adipose signaling

CFU/day, several weeks-months

Lrernzag wid, B0 &L | ne BIeC o GUrcumin SUPEEMENELON OF CINCUIEUNG SQiponecin Gk s puan conceniration in Uil 8 GrALC-d9505500 S yEIeIMans Tey gy Brdl migld-angiyss o ranaomsel Conusied UiaisE. o J

Mutr. 2024;131:1050-1062.

Lede JAd, et al. Probéotic Laclobaciius sp. &5 A strategy for modulation of non-comorbed cbesity: a systematic meta-analysis and GRADE assessment of randomized controlled triats. Narra J. 2025;5:e1630.
Kim J, st al. The benefits of w-3 supplementation depend on adiponectn basal leval and adiponectin increass afler the supplementation: a randomized clinical frial. Nutrition. 2016;32:1061-1066. 3 2

Drastani M, at al. Can viamin D be considered an adiponectin secretagogue? A systematic review and meta-analysis. J Steroid Biechem Mol Biol. 2021;211:105886.




Nutritional Modulators of Adiponectin: What Is Clinically Actionable?

n-3 PUFA (EPA+DHA)

Improves lipid handling and
inflammatory signaling; adiponectin
appears to mediate part of the
cardiometabolic response

~2-3 g/day fish oil in clinical trials;
~2 months in one RCT

Increased adiponectin;
magnitude depends on baseline
adiponectin

Vitamin D

Possible adipocyte/adiponectin
regulation, particularly when
deficiency/diabetes is present

50,000 IU/week = 8 wk studied in
deficient T2D

Evidence inconsistent: not
recommended solely to raise
adiponectin

Clinical priority: Correct obesity/visceral adiposity and dietary quality first;
supplements are adjuncts, not substitutes for weight loss and dietary treatment.

Dehzad MJ, et al. The effect of curcumin supplementation on circulating adiponectin and leptin concentration in adults: a GRADE-assessed systemabic review and meta-analysis of randomised contralled trials. Br .

Mutr. 2024;131:1050-1062.

Lede JAd, et al. Probéotic Laclobaciius sp. &5 A strategy for modulation of non-comorbed cbesity: a systematic meta-analysis and GRADE assessment of randomized controlled triats. Narra J. 2025;5:e1630.

Kim J, st al. The benefits of w-3 supplementation depend on adiponectn basal leval and adiponectin increass afler the supplementation: a randomized clinical frial. Nutrition. 2016;32:1061-1066.
Drastani M, at al. Can viamin D be considered an adiponectin secretagogue? A systematic review and meta-analysis. J Steroid Biechem Mol Biol. 2021;211:105886.
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Nutraceuticals That May Increase Adiponectin

Not Fverv “Anti-inflammatorv” Sunnlement Is an Adinonectin Aoonist

weeks . —29.3% vs —8.6%
2 g/day, 8 weeks x 2 periods; 4-week Cohen’s d=0.88 TNF-u 29.8 vs 36.1 pg/mL: AdipoR1
washout +0.77-fold; body weight d=0.60

Clinical position: Promising adjunct — not first-line obesity treatment.

Malmlave B, etal J Herbal Med 201 60267-72

Ranmpoadh E, ol ol Br § Mulr. 2EX3 120627534
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Adiponectin Receptor Agonists: A Different Strategy

Increase Adiponectin vs Activate Adiponectin Signaling

Adiponectin secretagogue Adiponectin receptor agonist
1 endogenous adiponectin Directly activates AdipoR1/AdipoR2
PEG-BHD 2R inechanidtic/prechinacal sludy: PACTRIA T, receplor signaling and mabkchondnal patlvways o deionbed m the provaded soiahce

35



Deglusterol: What Is It and Where Does It Fit?

Deglnsteral — A Pentide Annraach ta Incnlin Recistance

140% increase in ci-rr.:ulating adiponectin in humans.

ed

36
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Deglusterol Directly Upregulates Adiponectin Expression: The Mechanistic

Ll L |
nviuaence

Deglusterol treatment results in a significant 140% increase in adiponectin mRNA

expression.

This adiponectin elevation is mechanistically linked to the AMPK pathway:
- Deglusterol induces AMPK phosphorylation .

- AMPK activation, in turn, enhances adiponectin signaling and insulin sensitivity .

Kim EM. Kim 55, Chung ¥1. Lowering of Blood Glucose Levels with the Peptide Mixture Deglusterol in [n Vitro and In Vive Moedels. J Med Food. 2022:25{2): 166-176.
doi: 10, 1089 jmf 2021 K 0159

37



Deglusterol Directly Upregulates Adiponectin Expression: The Mechanistic
nvidence

- in

Kim EM. Kim 55, Chung ¥1. Lowering of Blood Glucose Levels with the Peptide Mixture Deglusterol in [n Vitro and In Vive Moedels. J Med Food. 2022:25{2): 166-176.

doi: 10 1089 jmi 2021 K.0159 38



Deglusterol: Dose & Safety — What Should You Say?

Daose

i

Scientifically defensible wording:
“Studied dose: 30 mg/day % 12 weeks. EFSA 2026 concluded safety up to
14 mg/day for adults under its assessed conditions.”

A

]
e
+E§

R U
)

e

SR



Deglusterol (ProGsterol) Improves Glycemic Control and Insulin Sensitivity

12-Week Human Study RCT

I for diabetes/prediabetes
] 9 | Duration: 12 weeks
e e —6.7 £ 8.6 mg/dL —
HbAlc —0.31 £0.26% —0.01 £ 0.24%
Fasting insulin —1.03 £ 2.69 pU/mL +1.89 £4.56 pU/mL
HOMA-IR —0.43 = 0.94 +0.44 + 1.11
C-peptide —0.12 £ 0.51 ng/mL +0.24 £ (.40 ng/mL

Deglusterol supplementation was associated with improved fasting glycemia, HbAle, insulin
levels and HOMA-IR, suggesting improved insulin sensitivity after 12 weeks.

K EM, Kim 55, Chung Y1 Lowernng of Blood Glucose Levels with the Peptide Mixture Deglusterol in In Vitroand In Vive Moedets. J Med Food. 2022252 166-176.
dow: 1O, LOES ymi. 2021 K. 0159



The Final Clinical Algorithm

4. Exercise

5. If metabolic inflammation

6-7. Emerging strategies

Sunila™s, 20l 2028
Zliimng B of al. 2024
Reyneke GL etad. 202
Lapusria IY Koo BB, 2016
EFSA 2026,

Fat: replace SFA with ML

Aerobic + resistance — al

AdipoR agonism / emerging peptides: PEG-BHD 1028 and Deglusterol remain
emerging; not yet established anti-obesity/adiponectin-raising therapies.
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Which Intervention Gives the Best Adiponectin—Inflammation Response?

Intervention
Acerobic-resistance
exercise

Exercise + high-
protein/low-GI diet

Mediterranean diet
Low-GI/LGL diet

Nigella sativa + calorie
restriction

Deglusterol

Duration

6wk

6wk

=12 wk
RCTs, variable

8wl

12 wk human study

Adipor

+13

=+15

+0.59 to +

No signific

+87.5%

imp

ed
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Thank you for your attention



