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Pathophysiology of Noncommunicable 
Diseases (NCDs)





Motality among Thai per 1000,000 Population



Obesity Definition

¡ Obesity is a chronic, relapsing, multifactorial, and 
progressive disease characterized by excess or 
abnormal adiposity that impairs health. It results 
from complex interactions among genetic, biological, 
environmental, behavioral, psychosocial, and 
socioeconomic factors.

¡ Recent guidelines emphasize that obesity should not 
be defined solely by body weight or BMI, but rather 
by the presence, distribution, and functional impact 
of excess body fat on health.



Diagnostic Model 
of Clinical Obesity

Rubino F, et al. Definition and diagnostic criteria of clinical obesity. Lancet Diabetes Endocrinol. 2025 Mar;13(3):221-262



Criteria Diagnosis Obesity

CLASSIFICATION Normal range
ปกติ

Overweight
นํ้าหนักตัวเกิน

Obesity
อวน

BMI ดัชนีมวลกาย 18.5 - 22.9 23 – 24.9  ≥25

BMI
Classification

BMI = weight (kg)
height (m)2

อวนลงพุง
Waist to Height

Waist Circumference
รอบเอวตอสวนสูง ≥ 0.5 ผูชาย > 90 cm

ผูหญิง > 80 cm



Metabolic Obesity

Waist Circumference Waist to Height Ratio
Male > 90 cm > 0.5
Female > 80 cm > 0.5



Body Composition

Percent Body Fat
Criteria for Obesity

Male > 25%
Female > 30%



Bioelectrical Impedance Analysis (BIA)



Valenzuela PL, et al. Obesity and the risk of cardiometabolic diseases. Nat Rev Cardiol. 2023 Jul;20(7):475-494

BAT: Brown adipose tissue
SAT: Subcutaneous adipose tissue
VAT: Visceral adipose tissue



Factors Influenced Chronic Positive Energy Balance

Blüher, M. Obesity: global epidemiology and pathogenesis. Nat Rev Endocrinol 15, 288–298 (2019)



Metabolic Syndrome Criteria
การวินิจฉัย: มี 3 ขอหรือมากกวา จากเกณฑตอไปนี้
องคประกอบ เกณฑการวินิจฉัย
เสนรอบวงเอว* ชาย: ≥ 90 cm หญิง: ≥ 80 cm
ไตรกลีเซอไรด
(Triglycerides)

≥ 150 mg/dL
หรือ ไดรับการรักษาภาวะไตรกลีเซอไรดสูง

HDL-C ชาย: < 40 mg/dL หญิง: < 50 mg/dL
หรือ ไดรับการรักษาภาวะ HDL-C ตํ่า

ความดันโลหิต ≥ 130/85 mmHg
หรือ ไดรับยาลดความดันโลหิต

ระดับนํ้าตาลในเลือด 
(Fasting plasma glucose)

≥ 100 mg/dL
หรือ ไดรับการรักษาโรคเบาหวาน

* เกณฑเสนรอบวงเอวเปน เกณฑสําหรับคนเอเชีย (Asian-specific waist circumference criteria).



Classification According to Body Fat on Basis of 
BMI and Metabolic Health

Stefan N, et al. Metabolically healthy obesity: epidemiology, mechanisms, and clinical implications. Lancet Diabetes Endocrinol. 2013 Oct;1(2):152-62.



Nutrition Therapy for Obesity and 
Weight Management



Consensus Statement by AACE and ACE on The Comprehensive Type 2 Diabetes Management Algorithm-2020. Endocr Pract. 2020



Response to Therapy and Weight Loss Target 
for People with ABCD

Nadolsky K, et al. American Association of Clinical Endocrinology Consensus Statement: Algorithm for the Evaluation and Treatment of Adults with Obesity/Adiposity-Based Chronic Disease - 2025 Update. Endocr Pract. 2025 Nov;31(11):1351-1394.



Personalized Nutrition for Obesity Treatment

Modified Diet

• Low Calorie
• Very Low Calorie
• Low Carb Diet
• Low Fat Diet
• High Protein

Food for Weight 
Management

• Diet Replacement
• Vitamin and 

Mineral 
Supplement

• Nutrient modulate 
Body 
Composition

Obesity-related 
Complications

• Anti-inflammation
• Manage Lipid 

profile, Blood 
glucose, Blood 
Pressure

• Microbiota 
Dysbiosis

Nutrient Enhancing 
Anti-obesity 
Medications

• Support GLP-1
• High Protein
• Increase Satiety/ 

Reduce Hunger
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Reduced Calorie Intake
Low Calorie Diet 1,200-1,500 kcal

Very Low Calorie Diet 800 kcal

Limit Carbohydrate
Low Carb Diet CHO<130 g/d

Very Low Carb/Keto Diet CHO<30-50 g/d

Limit Fat Low Fat Diet Fat 15-20%

High Protein Protein 1.2-1.5 g/kg/d

Healthy Diet Med Diet, Plant-based

Meal Replacement Medical Food/Food for Weight 
Management



Low Carb Diet

§ Limit Carb intake <30% of energy 
requirement

§ Limit refine carb, sugar and simple carb
§ Increase protein and fat
§ Increase fiber



Low Fat Diet

§ Limit Fat intake <15-20% of energy 
requirement

§ Limit fat and oils
§ Increase complex carb and protein
§ Increase fiber



Weight Blood
Pressure

Blood 
Lipids

CVD 
Mortality

Glycemic 
Control

Risk 
T2DM

MNT (RD) P P P P

Intensive Lifestyle 
Interventions P P P P P P

Calorie Restriction P P P P P

Lower Carbohydrate P P

High Protein 
(25-40%) P P

Lower Fat P P

Dietary Fiber 
(25 – 29 g) P P P P P

DASH P P P P P P

Mediterranean diet P P P P

Intermittent Fasting P P P

Vegetarian P P P P P
Jennifer Browns. et al. Medical Nutrition Therapy in Obesity Management. Canadian Adult Obesity Clinical Practice Guidelines. August 2020



Mozaffarian, D. Dietary and policy priorities to reduce the global crises of obesity and diabetes. Nat Food 1, 38–50 (2020)

Phytonutrient and 
Molecular Pathway 

to Improve Metabolic



Phytochemical and Anti-obesity Mechanisms
Bioactive compound Examples Main anti-obesity mechanisms

Polyphenols

Quercetin, 
Resveratrol, 

Curcumin, EGCG, 
Anthocyanins, 

Genistein, Rutin, 
Fisetin

• ↓ Adipogenesis/lipogenesis (via PPARγ, C/EBPα 
and SREBP-1c suppression) 
• ↑ Fatty acid oxidation 
• ↑ Thermogenesis 
• Antioxidant and anti-inflammatory effects (via 
NF-κB inhibition, ↓ TNF-α and IL-6) 
• AMPK activation 
• Modulation of Wnt/β-catenin signaling 
• Epigenetic regulation (DNMT/HDAC inhibition) 
• Modulation of gut microbiota 
(↓ Firmicutes/Bacteroidetes ratio)

Alkaloids
Berberine, Capsaicin, 
Caffeine, Ephedrine, 

Piperine

• ↑ Energy expenditure and thermogenesis (via 
TRPV1/UCP1 upregulation) 
• ↓ Appetite (via POMC activation/NPY 
suppression and ↑ GLP-1 secretion) 
• Increased insulin sensitivity 
• Lipolysis 
• Modulation of Wnt/β-catenin signaling

Toprak K, et al. Phytochemicals and Obesity: A mini Review from the Dietary Phytochemical Index Perspective. Curr Nutr Rep. 2026;15(1):37



Bioactive compound Examples Main anti-obesity mechanisms

Carotenoids, 
terpenoids, 

phytoestrogens
—

• Antioxidant and anti-inflammatory effects 
(via NF-κB inhibition, ↓ TNF-α and IL-6) 
• Regulation of lipid metabolism 
• Adipocyte browning (↑ UCP1 expression) 
• Estrogen receptor-mediated effects in 
postmenopausal obesity

Saponins Panax ginseng, 
Ginsenosides

• ↓ Appetite (central regulation of POMC, NPY, 
and AgRP neuropeptides) 
• ↓ Adipogenesis (via Wnt/β-catenin activation 
and PPARγ/C/EBPα suppression) 
• ↓ Intestinal lipid absorption and pancreatic 
lipase inhibition

Isothiocyanates & 
organosulfur 
compounds

Sulforaphane, allicin

• Epigenetic regulation (HDAC and DNMT 
inhibition) 
• ↓ Adipogenesis/de novo lipogenesis (via 
PPARγ, C/EBPα, and ACC suppression) 
• Improvement of lipid profile and strong 
antioxidant defense

Phytochemical and Anti-obesity Mechanisms

Toprak K, et al. Phytochemicals and Obesity: A mini Review from the Dietary Phytochemical Index Perspective. Curr Nutr Rep. 2026;15(1):37



Ross FC, et al. The interplay between diet and the gut microbiome: implications for health and disease. Nat Rev Microbiol. 2024 Nov;22(11):671-686



Food for 
Weight Management



ประกาศกระทรวงสาธารณสุข 
อาหารสําหรับผูท่ีตองการควบคุมนํ้าหนัก



ประกาศกระทรวงสาธารณสขุ เรื2อง อาหารสําหรับผู้ ที2ต้องการควบคมุนํ @าหนกั ฉบบัที2 121 พ.ศ. 2532



ประกาศกระทรวงสาธารณสขุ เรื2อง อาหารสําหรับผู้ ที2ต้องการควบคมุนํ @าหนกั ฉบบัที2 121 พ.ศ. 2532



Nutrients Composition of  LCD,  VLCD,  VLCKD

Low Calorie Diet
(LCD) 

Very Low Calorie 
Diet (VLCD)

Very Low Calorie 
Ketogenic Diet

(VLCKD)

Energy (kcal) 1200 600 – 800 800
Protein (g) 80 – 100 60 – 80 60 – 80
Carbohydrate (g) 130 – 150 100 – 130 <30
Fat (g) 25 – 40 0 – 10 40

Bettini S, Belligoli A, Fabris R, Busetto L. Diet approach before and after bariatric surgery. Rev Endocr Metab Disord. 2020 Sep;21(3):297-306
Castellana M, et al. Efficacy and safety of very low calorie ketogenic diet (VLCKD) in patients with overweight and obesity: A systematic review and meta-analysis. Rev Endocr Metab Disord. 2020 Mar;21(1):5-16

Muscogiuri G, et al; OMTF/EASO. European Guidelines for Obesity Management in Adults with a Very Low-Calorie Ketogenic Diet: A Systematic Review and Meta-Analysis. Obes Facts. 2021;14(2):222-245



Muscogiuri G. et al. The management of very low-calorie ketogenic diet in obesity outpatient clinic: a practical guide. J Transl Med. 2019 Oct 29;17(1):356. 

VLCD and VLCKD as Total Diet Replacement for 
Obesity Treatment



Total Diet Replacement Program
Nutrition program during total diet replacement

• Divide diet replacement for 3 – 4 meal times/d
• Additional 2.25 litre of non calorie containing fluids

water, herbal tea, black cofee etc.
• Multivitamins and trace-elements supplement
• Fiber supplement 1 – 2 sachet daily such as mucilin, fybogel
• Sugar-free gum if you desire to chew
• Not recommend alcohol intake
 Exercise
• Aim for up to 30 min moderate activity or exercise at any one time 

for 3-5 times/wk to achieve 150 min/wk
• Resistance exercise for preserve muscle mass and muscle strength

https://www.directclinicaltrial.org.uk
Counter Weight. The leader in evidence based weight management.



GLP-1 RA Anti-Obesity Medication

Ussher, J.R., Drucker, D.J. Glucagon-like peptide 1 receptor agonists: cardiovascular benefits and mechanisms of action. Nat Rev Cardiol20, 463–474 (2023



Factors Associated with Muscle Loss During 
GLP-1 Therapy For Obesity

Mechanick JI, et al. Strategies for minimizing muscle loss during use of incretin-mimetic drugs for treatment of obesity. Obes Rev. 2025 Jan;26(1):e13841



High Protein Diet 
For Synergic Effect with 

GLP-1 Secretion 
§ Low caloric density 

(low fat and low carb diet)
§ High protein 1.2-1.6 g/kg/d
§ High fiber
§ Restricted simple sugar, sugar beverage
§ Adequate micronutrient and fluid
§ Herbal for GI tract releive : mint, 

ginger



Nutrition Therapy for Diabetes and 
Glucose Control



Diabetes Mellitus

https://www.nhlbi.nih.gov/resources/what-diabetes-fact-sheet
แนวทางเวชปฏิบัติสําหรับโรคเบาหวาน พ.ศ. 2566. โดย สมาคมโรคเบาหวานแหงประเทศไทย สมาคมตอมไรทอแหงประเทศไทย



Criteria for Diagnosis Type 2 Diabetes Mellitus

แนวทางเวชปฏิบัติสําหรับโรคเบาหวาน พ.ศ. 2566. โดย สมาคมโรคเบาหวานแหงประเทศไทย สมาคมตอมไรทอแหงประเทศไทย



Ahmad E, Lim S, Lamptey R, Webb DR, Davies MJ. Type 2 diabetes. Lancet. 2022 Nov 19;400(10365):1803-1820

Pathophysiology of Hyperglycemia in T2DM



แนวทางเวชปฏิบัติสําหรับโรคเบาหวาน พ.ศ. 2566. โดย สมาคมโรคเบาหวานแหงประเทศไทย สมาคมตอมไรทอแหงประเทศไทย

Target of Blood Glucose Control



Target of 
Risk Controls to 
Prevent Vascular 

Complications

แนวทางเวชปฏิบัติสําหรับโรคเบาหวาน พ.ศ. 2566. โดย สมาคมโรคเบาหวานแหงประเทศไทย สมาคมตอมไรทอแหงประเทศไทย



Healthy Impaired Fasting Glucose/ 
Impaired Glucose Tolerance

Type 2 Diabetes 
Mellitus

Diabetic Reversal 
Program

Diabetic Prevention 
Program

Normal glucose level

Pathophysiology of Diabetes Progression

Lifestyle Intervention, Pharmacotherapy, Bariatric 
Surgury



The Twin-Cycle Hypothesis

Taylor R. et al. Understanding the mechanisms of reversal of type 2 diabetes. Lancet Diabetes Endocrinol. 2019 Sep;7(9):726-736.





Principle of Nutrition Intervention for Weight 
Reduction and Glycemic Control

Calorie

• Energy Balance
• Negative 

Energy Balance 
for Weight Loss

Composition

• Carbohydrate
• Low Carb
• Ketogenic 

Diet
• Fat

• Low Sat Fat
• High MUFA

• Protein
• High Protein
• Animal or 

Plant Source

Time

• Eating Period
• Time-restrict 

Eating 
• Fasting Period

Functional Food

• Insulin 
Sensitivity

• Postprandial 
blood glucose

• Phytonutrient
• Chromium

Medication

• Nutrient and 
Drug 
Concomitant

• Insulin injection
• GLP-1 

Medication



Macronutrient Composition for Diabetes Diet

Carbohydrate

• CHO 45-55 %
• Or Low CHO <30%
• Low Glycemic Index
• High Nutrient Density
• High Fiber
• Fermentable fiber, 

Prebiotics

Protein

• Protein 15-20%
• High Protein
• Animal-based
• Plant based

Fat

• Fat 25-35%
• Limit Sat fat <7%
• High MUFA
• High PUFA
• Omega-3

แนวทางเวชปฏิบัติสําหรับโรคเบาหวาน พ.ศ. 2566. โดย สมาคมโรคเบาหวานแหงประเทศไทย สมาคมตอมไรทอแหงประเทศไทย



Barrea, L., Verde, L., Colao, A. et al. Medical nutrition therapy for the management of type 2 diabetes mellitus. Nat Rev Endocrinol 21, 769–782 (2025)



Role of Food Matrix for Gut Health

Mondal D, et al. Functional foods with a tailored glycemic response based on food matrix and its interactions: Can it be a reality? Food Chem X. 2024 Apr 9;22:101358.



Dietary supplements evidenced for T2DM
Supplement Efficacy Adverse Effects Comments
α-Lipoic acid • ↓ FPG 

• ↑ Insulin sensitivity
Gastrointestinal upset, 
headache, skin rash

Can decrease efficacy of synthetic 
thyroid hormones

Berberine • ↓ FPG and PPG Gastrointestinal upset

Avoid during pregnancy because of 
uterine stimulant effects; antiplatelet 
effects; potential drug interactions 
via CYP2C9, CYP2D6, and 
CYP3A4 enzymes

Bitter melon • ↓ FPG and HbA1c Gastrointestinal upset, 
headache, dizziness

Avoid in G6PD deficiency because of 
increased risk of favism(G6PD, a 
haemolytic reaction triggered by certain 
foods or drugs)

Chromium • ↑ Insulin sensitivity 
• ↓ FPG and HbA1c

Gastrointestinal upset, 
headache, mood 
changes

Use with caution in patients with kidney 
or liver disease

Cassia cinnamon • ↓ FPG NA

Unsafe at higher doses; use caution with 
warfarin or liver disease; potential drug 
interactions via CYP2C9, CYP3A4, 
CYP2A6, and CYP2D6 enzymes

Barrea, L., Verde, L., Colao, A. et al. Medical nutrition therapy for the management of type 2 diabetes mellitus. Nat Rev Endocrinol 21, 769–782 (2025)



Dietary supplements evidenced for T2DM

Supplement Efficacy Adverse Effects Comments
Fenugreek • ↓ FPG, PPG, and 

HbA1c Gastrointestinal upset Avoid during pregnancy because of 
uterine stimulant effects

Flaxseed
• ↑ Insulin sensitivity 
• ↓ Insulin resistance 
and FPG

Gastrointestinal upset
Use with caution in people with 
hormone-sensitive cancers (e.g., breast 
cancer)

Ginseng • ↓ FPG Headaches Avoid if taking warfarin

Gymnema • ↓ FPG and PPG Drug-induced hepatitis 
(rare)

Potential drug interactions via CYP1A2, 
CYP3A4, and CYP2C9

Ivy gourd • ↓ FPG and PPG NA Insufficient reliable information available 
on toxicology

Barrea, L., Verde, L., Colao, A. et al. Medical nutrition therapy for the management of type 2 diabetes mellitus. Nat Rev Endocrinol 21, 769–782 (2025)



Medical Food for Glycemic Control 
and Weight Reduction



Diabetes – Specific Formula
Diabetes-specific Formula (DSF)

• Low Glycemic Index (GI < 55), Lower Carbohydrate content than standard 
formulas (CHO 30-50% of total calories)

• Higher proportion of complex carbohydrates that are slowly digestible to reduce 
blood glucose spiking and control glycemic variability

• Substitution resistance starch, modified maltodextrin, isomaltulose, sucromalt, 
instead of maltodextrin, sucrose, and fructose

• Fat content enriched in unsaturated fatty acids, esp. MUFA , effect on LDL-c 
lowering and enhance GLP-1 secretion

• Higher Fiber content, help slow gastric emptying time and promote gut health
R. Barazzoni. et al. Carbohydrate and insulin resistance in clinical nutrition: Recommendations from ESPEN expert group. Clin Nutr. 2017



Information from: Clinical Nutrition Unit, PMK Hospital



Role of Diabetic-Specific Formula (DSF)
For Diabetes and Obesity Patients

Diabetic Specific 
Formula

Malnutrition DM Meal Supplement
Increase Nutrient

Well-nourish DM Healthy food choice and 
Glycemic Control

Overweight and Obese 
DM

Meal Replacement, 
Glycemic Control
Weight Reduction



Nutrition Therapy for Hypertension and 
Blood Pressure Management





Hypertension

¡ Hypertension (high blood pressure) is a 
chronic medical condition in which the blood 
pressure within the arteries is persistently 
elevated

¡ HT lead to increasing the risk of 
cardiovascular disease, stroke, chronic 
kidney disease, heart failure, atrial 
fibrillation, and premature mortality.



Lifestyle Factors in Non-westernized and 
Westernized Populations

Valenzuela, P.L., et al. Lifestyle interventions for the prevention and treatment of hypertension. Nat Rev Cardiol 18, 251–275 (2021)



Filippini T, et al. Blood Pressure Effects of Sodium Reduction: Dose-Response Meta-Analysis of Experimental Studies. Circulation. 2021 Apr 20;143(16):1542-1567

¡ To explore the effect of sodium intake on BP over a wide range of exposure
¡ 85 eligible trials with sodium intake ranging from 0.4 to 7.6 g/d and follow-up

from 4 weeks to 36 months
¡ A comprehensive dose–response meta-analysis of trials detailing effects of 

changes in dietary sodium on blood pressure, using most up-to-date statistical 
dose–response modeling, shows that relationship is positive, and almost but not 
entirely linear



Dose–response Meta-analysis of Changes in SBP 
according Sodium Excretion among HT and Non-HT

Filippini T, et al. Blood Pressure Effects of Sodium Reduction: Dose-Response Meta-Analysis of Experimental Studies. Circulation. 2021 Apr 20;143(16):1542-1567



He FJ, et al. Salt Reduction to Prevent Hypertension and Cardiovascular Disease: JACC State-of-the-Art Review. J Am Coll Cardiol. 2020 Feb 18;75(6):632-647



McEvoy JW, et al.. 2024 ESC Guidelines for the management of elevated blood pressure and hypertension. Eur Heart J. 2024 Oct 7;45(38):3912-4018



Recommendations 
for 

Non Pharmacological 
Treatment of BP and 
CVD risk reduction

McEvoy JW, et al.. 2024 ESC Guidelines for the management of elevated blood pressure and hypertension. Eur Heart J. 2024 Oct 7;45(38):3912-4018



McEvoy JW, et al.. 2024 ESC Guidelines for the management of elevated blood pressure and hypertension. Eur Heart J. 2024 Oct 7;45(38):3912-4018

Recommendations for 
Non Pharmacological 
Treatment of BP and 
CVD risk reduction



McEvoy JW, et al.. 2024 ESC Guidelines for the management of elevated blood pressure and hypertension. Eur Heart J. 2024 Oct 7;45(38):3912-4018

Recommendations for 
Non Pharmacological 
Treatment of BP and 
CVD risk reduction



Lifestyle Factors 
on Blood Pressure and 
CVD Risk reduction

McEvoy JW, et al.. 2024 ESC Guidelines for the management of elevated blood pressure and hypertension. Eur Heart J. 2024 Oct 7;45(38):3912-4018



Dietary Approch to Stop Hypertension 
DASH Diet



National Heart, Lung, and Blood Institute. National Institute of Health (NIH). DASH Diet

DASH Diet
¡ The DASH eating plan provides daily and weekly nutritional goals, by 

recommending

¡ Eating vegetables, fruits, and whole grains including fat-free or low-fat dairy 
products, fish, poultry, beans, nuts, and vegetable oils

¡ Limiting foods that are high in saturated fat, such as fatty meats, full-fat dairy 
products, and tropical oils such as coconut, palm kernel, and palm oils

¡ Limiting sugar-sweetened beverages and sweets

¡ When following the DASH eating plan, it is important to choose foods that are
¡ Rich in potassium (K), calcium (Ca), magnesium(Mg), fiber, and protein

¡ Lower in sodium (Na) <2300 mg/d
¡ Low in saturated fats and trans fats



• Whole grains 6 – 8 serving
• Vegetables 4 – 5 serving
• Fruit 4 – 5 serving
• Dairy 2 – 3 serving
• Lean meat <6 serving
• Nuts, 4 – 5 serving

Seeds, Legumes
• Fats and Oils 2 – 3 serving
• Limited Sodium 2300 mg

National Heart, Lung, and Blood Institute. National Institute of Health (NIH). DASH Diet

DASH Diet



Juraschek SP, Miller ER 3rd, Weaver CM, Appel LJ. Effects of Sodium Reduction and the DASH Diet in Relation to Baseline Blood Pressure. J Am Coll Cardiol. 2017 Dec 12;70(23):2841-2848.

Blood Pressure Lowering  Effects of DASH Diet 
Comparison with Antihypertensive Drugs 

FDA Approved 3-4 mmHg

ACE inh. 12 mmHg

Beta blockers 12 mmHg

CCB 16 mmHg

Low Na Diet ~7 mmHg

DASH ~10 mmHg

DASH, Low Na ~20 mmHg







Salt Substitue
¡ Salt substitutes are alternatives to regular table salt (NaCl) designed to 

reduce sodium intake while maintaining flavor, which beneficial for 
people with high blood pressure, conditions require limiting sodium 
consumption
¡ Potassium Chloride
¡ Low-Sodium Salts
¡ Herbal Blends
¡ Amino Acid-Based Seasonings
¡ Seaweed Products





Nutrition Labelling and Health Claim

ประกาศกระทรงสาธารณสขุ (ฉบบัที4 556) พ.ศ. :6;; ออกตามความในพระราชบญัญติัอาหาร พ.ศ. :6:: เรื4อง ฉลากโภชนาการ



Dietary Components and Effects on Hypertension

Kret Z, et alFood as Medicine for Hypertension: Microbiota as Mediators. Hypertension. 2025 Oct;82(10):1569-1589.



Dietary Components and Effects on Hypertension

Kret Z, et alFood as Medicine for Hypertension: Microbiota as Mediators. Hypertension. 2025 Oct;82(10):1569-1589.



Beneficial of Polyphenol for Lowering BP via Known 
Cardiovascular, Anti-Inflammatory, and Immune Benefits

Kret Z, et alFood as Medicine for Hypertension: Microbiota as Mediators. Hypertension. 2025 Oct;82(10):1569-1589.



Nutrition Therapy for Dyslipidemia and 
Blood Cholesterol/ Triglyceride Lowering





Classification of Dyslipidemia 
Primary (Genetic) Dyslipidemia
¡ Caused primarily by inherited genetic abnormalities affecting:

¡ Lipoprotein production
¡ Clearance
¡ Receptor function
¡ Apolipoproteins

¡ Examples: Familial hypercholesterolemia, Familial combined 
hyperlipidemia

Secondary Dyslipidemia
¡ Caused by underlying diseases, medications, or lifestyle factors.
¡ Example: Metabolic syndrome, Hypothyroid



Development of Atherosclerosis

https://cdn.britannica.com/83/98483-050-718BBF00/diagrams-human-blood-vessels-artery.jpg



Thai CV Risk Score



พฤติกรรมและปจจัยเส่ียงสัมพันธกับการเกิด
โรคหลอดเลือดแดงแข็ง (Atherosclerosis)

แนวทางเวชปฏิบัติการบําบัดภาวะไขมันผิดปกติในเลือดเพ่ือปองกันโรคหัวใจและหลอดเลือด พ.ศ. 2567
2024 RCPT Clinical Practice Guideline on Management of Dyslipidemia for Atherosclerotic Cardiovascular Disease Prevention



Normal Lipid Profile
Lipid profile Normal Range Unit

Total Cholersterol <200 mg/dL
LDL Cholersterol <100 mg/dL

VLDL Cholersterol <30 mg/dL

HDL Cholersterol Male : 40-80
Female : 50-80 mg/dL

Triglyceride < 150 mg/dL
Lipoprotein (a) < 30 mg/dL

NCEP AT PIII: Third Report of the National Cholesterol Education Program (NCEP). Expert Panel on Detection, Evaluation and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III)
https://my.clevelandclinic.org/health/articles/11920-cholesterol-numbers-what-do-they-mean
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Fatty Acid 
Composition

2015-2020 Dietary Guideline for American



Fatty Acid Composition of Fat and Oils

Sacks FM, et al; American Heart Association. Dietary Fats and Cardiovascular Disease: A Presidential Advisory From the American Heart Association. Circulation. 2017 Jul 18;136(3):e1-e23



Portfolio Diet

Jenkins DJA, et al. The portfolio diet for cardiovascular risk reduction. Curr Atheroscler Rep. 2007;9(6):501-507
Glenn AJ, et al. Relationship Between a Plant-Based Dietary Portfolio and Risk of Cardiovascular Disease: Findings From the Women’s Health Initiative Prospective Cohort Study. J Am Heart Assoc. 2021;10(16):e021515.



Portfolio Diet
Portfolio significant reduce LDL-c, lipid proflie 
and also metabolic parameter

¡ -17% LDL-c (25-30 mg/dL)
¡ -16% Triglyceride

¡ -12% Total cholesterol lowering
¡ -32% Inflammation

¡ -13% Estimated 10-year CHD risk

Chiavaroli L, et al. Portfolio Dietary Pattern and Cardiovascular Disease: A Systematic Review and Meta-analysis of Controlled Trials. Progress in Cardiovascular Diseases. 2018;61(1):43-53. 



Mediterranean diet

R. Estruch.et al. Primary prevention of cardiovascular disease with a Mediterranean diet supplemented with extra-virgin olive oil or nuts. NEJM. June 2018



¡ Mediterranean diet help reduce 28-31% 
of Cardiovascular mortality in five year 
follow up

R. Estruch.et al. Primary prevention of cardiovascular disease with a Mediterranean diet supplemented with extra-virgin olive oil or nuts. NEJM. June 2018



Intestinal Action of Functional Foods

Hunter PM, Hegele RA. Functional foods and dietary supplements for the management of dyslipidaemia. Nat Rev Endocrinol. 2017 May;13(5):278-288

ABCG5: ATP-binding cassette subfamily G member 5 (sterolin 1)
ABCG8: ATP-binding cassette subfamily G member 8 (sterolin 2)
ACAT2: acyl-CoA cholesterol acyltransferase 2
NPC1L1: Niemann–Pick C1-like protein 1

¡ Phytosterol competitive to cholesterol 
absorption

¡ Green tea interfer micelle formation

¡ Soluble fiber bind to cholesterol and bile acid 
and excrete to GI tract

¡ Probiotic absorb cholesterol itself, and 
deconjugated bile acid reducing absorption



Hepatic Action of Functional Foods

Hunter PM, Hegele RA. Functional foods and dietary supplements for the management of dyslipidaemia. Nat Rev Endocrinol. 2017 May;13(5):278-288

CETP, cholesteryl ester transfer protein; DHA, docosahexaenoic acid; 
EPA, eicosapentaenoic acid; LIPC, hepatic triacylglycerol lipase; 
MTP, microsomal triglyceride transfer protein; SCARB1, scavenger receptor class B member 1



Hunter PM, Hegele RA. Functional foods and dietary supplements for the management of dyslipidaemia. Nat Rev Endocrinol. 2017 May;13(5):278-288



Conclusion
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