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Outline 
Fat soluble vitamins (Vitamin A D E)
Water soluble vitamins (Vitamin B)
Minerals (Iron)
Botanical supplement





retinoids absorption
70-90 %
carotenoids absorption
5-65 % 

storage in liver  80% 

1.สารให้วิตามินเอ (preformed vitamin A/retinoids) :  dairy, fish oils, eggs, liver, and meat
2.สารก่อวิตามินเอ (provitamin A/carotenoids) : carrots, sweet potatoes, and pumpkins

vitamin A

คณะกรรมการและคณะทำงานปรับปรุงข้อกำหนดสารอาหารที่ควรได้รับประจำวันสำหรับคนไทย. Dietary Reference Intake for Thais. สำนักโภชนาการ
กรมอนามัย กระทรวงสาธารณสุข. 2020. Available from: https://www.thaidietetics.org/?p=6120. Accessed May 3, 2024.

chylomicron 

lymphatic system



retinol + opsin =>rhodopsin

Role of Vitamin A 

คณะกรรมการและคณะทำงานปรับปรุงข้อกำหนดสารอาหารที่ควรได้รับประจำวันสำหรับคนไทย. Dietary Reference Intake for Thais. สำนักโภชนาการ กรมอนามัย กระทรวงสาธารณสุข. 2020. Available from:
https://www.thaidietetics.org/?p=6120. Accessed May 3, 2024.

deficiency : plasma retinol < 0.7 µmol/L
vitamin A deficiency is associated with increased susceptibility to infections

vision in darkness, corneal and conjunctiva development, cellular growth and
differentiation, immune system functioning, bone and fetus development and
central nervous system (CNS) formation. 

important factor in
gene regulation

Carazo A, Macáková K, Matoušová K, Krčmová LK, Protti M, Mladěnka P. Vitamin A Update: Forms, Sources, Kinetics, Detection, Function, Deficiency, Therapeutic Use
and Toxicity. Nutrients. 2021;13(5):1703. Published 2021 May 18. doi:10.3390/nu13051703
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 Dietary Reference Intakes (DRIs) for Thai adults



Sinopoli A, Caminada S, Isonne C, Santoro MM, Baccolini V. What Are the Effects of Vitamin A Oral Supplementation in the Prevention and Management of Viral Infections? 
A Systematic Review of Randomized Clinical Trials. Nutrients. 2022;14(19):4081. Published 2022 Oct 1. doi:10.3390/nu14194081

systematic review did not find
meaningful results between Vitamin A
oral supplementation and the
prevention of viral infections. 



association between serum retinol and the risk of fracture. 
no association between beta carotene and risk of fracture

Subclinical hypervitaminosis A may increase the risk of fracture

Michaëlsson K, Lithell H, Vessby B, Melhus H. Serum retinol levels and the risk of fracture. N Engl J Med. 2003;348(4):287-294. doi:10.1056/NEJMoa021171

-start rise 2.26 μmol/L

-steep rise 3.1 μmol/L

2322 men, 49 to 51 year
population-based,
longitudinal cohort
study. 

risk of fracture 



stimulates bone resorption and inhibits bone formation
may contribute to osteoporosis and hip fractures.

Hypervitaminosis A
considered when plasma  retinol> 2.09 µmol/L

Chronic toxicity after long-term intake several months
10 mg/day in adults 
7.5–15 mg/day in children

cutoff levels are decreased in heavy alcohol
consumption or kidney failure

Carazo A, Macáková K, Matoušová K, Krčmová LK, Protti M, Mladěnka P. Vitamin A Update: Forms, Sources, Kinetics, Detection, Function, Deficiency, Therapeutic Use and Toxicity. Nutrients.
2021;13(5):1703. Published 2021 May 18. doi:10.3390/nu13051703

Genaro Pde S, Martini LA. Vitamin A supplementation and risk of skeletal fracture. Nutr Rev. 2004;62(2):65-67. doi:10.1111/j.1753-4887.2004.tb00026.x
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 80-90 % 
มาจากการสร้างที่ผิวหนัง
หลังจากที่ได้ UVB

 10-20 %
มาจากการกิน



Prietl B, Treiber G, Pieber TR, Amrein K. Vitamin D and immune function. Nutrients. 2013;5(7):2502-2521. Published 2013 Jul 5. doi:10.3390/nu5072502

immune function

calcium & phosphorus
 metabolism  

heart health musculoskeletal health

cognitive function

de la Guía-Galipienso F, Martínez-Ferran M, Vallecillo N, Lavie CJ, Sanchis-Gomar F, Pareja-Galeano H. Vitamin D and cardiovascular health. Clin Nutr. 2021;40(5):2946-2957.
doi:10.1016/j.clnu.2020.12.025



Charoenngam N, Holick MF. Immunologic Effects of Vitamin D on Human Health and Disease. Nutrients. 2020;12(7):2097. Published 2020 Jul 15. doi:10.3390/nu12072097



 Dietary Reference Intakes (DRIs) for Thai adults
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vitamin D deficiency 
25(OH)D < 20 ng/ml
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Risk factors for vit D Def
-Less exposure to sunlight
-Increased melanin pigment
-aging (low 7-dehydrocholesterol)
-obesity
-systemic sclerosis
-CKD (e.g.  lupus nephritis)
-some medication (e.g. phenytoin,
prednisolone)

400 IU  600 IU19-70 yr
> 70 yr 400 IU  800 IU

 EAR RDA UL

 4000 IU
 4000 IU



RCT
 No benefits of vitamin D supplementation for CVD have been confirmed

 Vitamin D supplementation might reduce major cardiovascular events
(hazard ratio 0.91, 95% confidence interval 0.81 to 1.01)

Thompson B, Waterhouse M, English DR, et al. Vitamin D supplementation and major cardiovascular events: D-Health randomised controlled trial. BMJ. 2023;381:e075230. Published 2023 Jun 28.
doi:10.1136/bmj-2023-075230



Vitamin D supplementation alone
 not associated with all cause mortality in adults
compared with placebo or no treatment

vitamin D2

vitamin D3

Zhang Y, Fang F, Tang J, et al. Association between vitamin D supplementation and mortality: systematic review and meta-analysis
[published correction appears in BMJ. 2020 Sep 22;370:m2329]. BMJ. 2019;366:l4673. Published 2019 Aug 12. doi:10.1136/bmj.l4673

Vitamin D supplementation and mortality 



Reid IR, Bolland MJ, Grey A. Effects of vitamin D supplements on bone mineral density: a systematic review and meta-analysis. Lancet. 2014;383(9912):146-155. doi:10.1016/S0140-6736(13)61647-5

Continuing widespread use
of vitamin D for
osteoporosis prevention in
adults without specific risk
factors for vitamin D
deficiency seems to be
inappropriate.



Among healthy adults, supplementation with higher doses of vitamin D did not result
in improved bone health; further research would be needed to determine whether it
is harmful.

Burt LA, Billington EO, Rose MS, Raymond DA, Hanley DA, Boyd SK. Effect of High-Dose Vitamin D Supplementation on Volumetric Bone Density and Bone Strength: A Randomized Clinical Trial
[published correction appears in JAMA. 2019 Nov 19;322(19):1925]. JAMA. 2019;322(8):736-745. doi:10.1001/jama.2019.11889



Vitamin D overdosing includes hypercalcemia, hypercalciuria, and mineral deposits
in soft tissues. 

A safety upper limit of 4000 IU/day has been challenged

Rizzoli R. Vitamin D supplementation: upper limit for safety revisited?. Aging Clin Exp Res. 2021;33(1):19-24. doi:10.1007/s40520-020-01678-x

still debatable what level of serum 25-hydroxyvitamin D is optimal
advisable to increase vitamin D intake and have sensible sunlight exposure 

maintain serum 25-hydroxyvitamin D at least 30 ng/mL ,preferably at 40-60 ng/mL 
to achieve the optimal overall health benefits of vitamin D.

Charoenngam N, Holick MF. Immunologic Effects of Vitamin D on Human Health and Disease. Nutrients. 2020;12(7):2097. Published 2020 Jul 15. doi:10.3390/nu12072097





Form of vitamin E
8 form in nature
α, β, γ, δ tocopherol 
α, β, γ, δ tocotrienol

Lee GY, Han SN. The Role of Vitamin E in Immunity. Nutrients. 2018;10(11):1614. Published 2018 Nov 1. doi:10.3390/nu10111614

protecting cells from oxidative stress

regulating immune function

maintaining endothelial cell integrity 

balancing normal coagulation.

Vitamin E. In: LiverTox: Clinical and Research Information on Drug-Induced Liver Injury. Bethesda (MD): National Institute of Diabetes and Digestive and Kidney Diseases; May 28, 2021.

Function of vitamin E 



Neurologic symptoms such as 
spinocerebellar ataxia
progressive sensory neuropathy
progressive peripheral neurologic disease 

ในคนทั่วไป พบภาวะขาดวิตามินอีน้อยมาก

-ได้รับอาหารที่ขาดวิตามินอย่างต่อเนื่อง
-การดูดซึมไขมันที่ระบบทางเดินอาหารลดลง เช่น cystic fibrosis, celiac disease
-ความผิดปกติของยีนโปรตีนที่ทำหน้าที่ขนส่งวิตามิน α-tocopherol transfer protein

Traber MG. Human Vitamin E deficiency, and what is and is not Vitamin E?. Free Radic Biol Med. 2024;213:285-292. doi:10.1016/j.freeradbiomed.2024.01.024

คณะกรรมการและคณะทำงานปรับปรุงข้อกำหนดสารอาหารที่ควรได้รับประจำวันสำหรับคนไทย. Dietary Reference Intake for Thais. สำนักโภชนาการ กรมอนามัย กระทรวงสาธารณสุข. 2020. Available from:
https://www.thaidietetics.org/?p=6120. Accessed May 3, 2024.

Anemia 
because erythrocytes are more
susceptible to hemolysis



ปัจจุบัน ยังไม่มีตัวชี้วัดที่ดีที่สุดในการประเมินการได้รับและการสำรองวิตามินอีในร่างกาย

คณะกรรมการและคณะทำงานปรับปรุงข้อกำหนดสารอาหารที่ควรได้รับประจำวันสำหรับคนไทย. Dietary Reference Intake for Thais. สำนักโภชนาการ กรมอนามัย กระทรวงสาธารณสุข. 2020. Available from:
https://www.thaidietetics.org/?p=6120. Accessed May 3, 2024.

Vitamin E deficiency 
α-tocopherol   < 12 μmol/L
                             < 2.8-24  μmol/L
α-tocopherol/total cholesterol  < 2.8 mg/gChol                         



Vitamin E in the Primary Prevention of Cardiovascular Disease and Cancer
The Women’s Health Study: A Randomized Controlled Trial

12 yr
1992 - 2004

39,876 
healthy US women

aged
 at least 45 years 

600 IU vitamin E
 on alternate days.

Lee IM, Cook NR, Gaziano JM, et al. Vitamin E in the primary prevention of cardiovascular disease and cancer: the Women's Health Study: a randomized controlled trial. JAMA. 2005;294(1):56-65.
doi:10.1001/jama.294.1.56



Vitamin E in the Primary Prevention of Cardiovascular Disease and Cancer
The Women’s Health Study: A Randomized Controlled Trial

12 yr
1992 - 2004

39,876 
healthy US women

aged
 at least 45 years 

no overall benefit for major cardiovascular events or cancer

600 IU vitamin E
 on alternate days.

Lee IM, Cook NR, Gaziano JM, et al. Vitamin E in the primary prevention of cardiovascular disease and cancer: the Women's Health Study: a randomized controlled trial. JAMA. 2005;294(1):56-65.
doi:10.1001/jama.294.1.56





Miller ER 3rd, Pastor-Barriuso R, Dalal D, Riemersma RA, Appel LJ, Guallar E. Meta-analysis: high-dosage vitamin E supplementation may increase all-cause mortality. Ann Intern Med. 2005;142(1):37-
46. doi:10.7326/0003-4819-142-1-200501040-00110

 (> or =400 IU/d)

 (< 400 IU/d)



Miller ER 3rd, Pastor-Barriuso R, Dalal D, Riemersma RA, Appel LJ, Guallar E. Meta-analysis: high-dosage vitamin E supplementation may increase all-cause mortality. Ann Intern Med. 2005;142(1):37-
46. doi:10.7326/0003-4819-142-1-200501040-00110

 (> or =400 IU/d)

meta-analysis has suggested
increase all-cause mortality after high dose vitamin E supplementation

 (< 400 IU/d)





Vitamin B6 
As a coenzyme, vitamin B6 is a co-factor in over 100 enzymatic reactions, including
carbohydrate, amino acid, and lipid metabolism. 

Marginal vitamin B6 deficiency 
Oral stomatitis, glossitis, and cheilosis. 
Irritability, confusion, and depression

Severe vitamin B6 deficiency 
seborrheic dermatitis, microcytic anemia, and seizures

Brown MJ, Ameer MA, Daley SF, Beier K. Vitamin B6 Deficiency. In: StatPearls. Treasure Island (FL): StatPearls Publishing; August 8, 2023.

Risk of preterm birth and early pregnancy loss.



หมูสุก ไม่ติดมัน 
0.435 mg

อกไก่ ต้ม 
0.921 mg

ข้าวขาวสุก 
0.093 mg

บรอกโคลี 
0.175 mg

คณะกรรมการและคณะทำงานปรับปรุงข้อกำหนดสารอาหารที่ควรได้รับประจำวันสำหรับคนไทย. Dietary Reference Intake for Thais. สำนักโภชนาการ กรมอนามัย กระทรวงสาธารณสุข. 2020. Available from:
https://www.thaidietetics.org/?p=6120. Accessed May 3, 2024.

ปริมาณB6 ต่ออาหาร 100 g

Vitamins B1+B6+B12 (NEUROBION®) 
B6=200 mg/tab 

NAT B
B6=50 mg/tab  

DHC Vitamin B-Mix
B6=30mg/tab
(แนะนำ2tab/d)

ประเทศสหรัฐอเมริกา
กำหนดปริมาณสูงสุดที่รั บได้ในแต่ละวัน 100 mg



Mild to moderate elevation of B6 (100 to 200 μg/L range) was not related to worse PN
symptoms in chronic idiopathic axonal polyneuropathy (CIAP)

 higher B6 doses had 2.78 times the risk of PN compared to lower dose (p = 0.012)

Statistically significant improvement in PN symptoms with B6 supplementation

Lower levels of B6 due to levodopa therapy were associated with presence of more severe PN

Higher levels of B6 were associated with presence of PN

High pyridoxal phosphate levels were identified in patients with neuropathy

No association between pyridoxine deficiency and overall DSP

HIV-infected patients receiving TB treatment developed sensory polyneuropathy (SPN) at a
high rate, despite receiving pyridoxine and having normal plasma B6

Improvement of PN symptoms with B6 supplementation

No association between CIAP and elevated vitamin B6 serum levels

Vibration perception threshold did not differ between B6 supplementation and placebo 

Elevated B6 levels should be considered in the DDx of any sensory or sensorimotor PN

Improvement of PN symptoms after B6 supplementation

Lower B6 levels were associated with PN symptoms; supplementation improved sensory
abnormalities in 8 of 12 patients

Improvement of PN symptoms after B6 supplementation

B6 excess causes pure sensory, length-dependent, axonal neuropathy
improvement followed discontinuation of B6.
Lower B6 concentrations in patients with PN compared with diabetic patients without PN.

Improvement of neuropathy symptoms after B6 supplementation

B6 supplementation (3 mg of B6) reduced the odds of developing PN

Improvement of neuropathy symptoms after B6 supplementation (50 mg of B6)
Muhamad R, Akrivaki A, Papagiannopoulou G, Zavridis P, Zis P. The Role of Vitamin B6 in Peripheral
Neuropathy: A Systematic Review. Nutrients. 2023;15(13):2823. Published 2023 Jun 21.
doi:10.3390/nu15132823



Vitamin B6 is a water-soluble vitamin that is
naturally present in many foods and is accessible
in many dietary supplements. The three natural
forms are pyridoxine, pyridoxal, and
pyridoxamine. 

Muhamad R, Akrivaki A, Papagiannopoulou G, Zavridis P, Zis P. The Role of Vitamin B6 in Peripheral Neuropathy: A Systematic Review. Nutrients. 2023;15(13):2823. Published 2023 Jun 21.
doi:10.3390/nu15132823

vitamin B6 deficiency and high B6 intake 

risk factors for developing peripheral
neuropathy (PN). 





Dutt S, Hamza I, Bartnikas TB. Molecular Mechanisms of Iron and Heme Metabolism. Annu Rev Nutr. 2022;42:311-335. doi:10.1146/annurev-nutr-062320-112625

nonheme and heme iron are absorbed in the small intestine. 

utilized by or stored in enterocytes 

exported into circulation by ferroportin. 

binds to transferrin for distribution throughout the body.
 
Under conditions of iron excess, transferrin (and other factors)
stimulates bone morphogenetic protein(BMP) expression

BMPs stimulate hepcidin expression by hepatocytes in a
pathway dependent upon HFE, HJV, TFR2, and other
membrane factors, as well as SMAD1/5/8 transcription factors. 

Hepcidin inhibits ferroportin activity and expression.
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ประเทศสหรัฐอเมริกา 
Tolerable Upper Intake Level (UL) = 40 mg/d

ประเทศไทย 
ไม่กำหนดปริมาณสูงสุดของที่รั บได้ในแต่ละวัน (UL) 

Haemovit

ferrous fumarate 135 mg (=iron 45 mg)

300 mg of ferrous sulfate equals 60 mg of elemental iron

Haemovit-Gold
ferrous sulfate 10 mg(=iron2mg)

300 mg of ferrous fumarate equals 100 mg of elemental iron



Our observations emphasize that only patients with documented  iron  deficiency,  
iron  depletion,  or chronic blood loss should ingest iron supplements.
Physicians should supervise the effects and duration of supplemental iron therapy. 

Barton JC, Lee PL, West C, Bottomley SS. Iron overload and prolonged ingestion of iron supplements: clinical features and mutation analysis of hemochromatosis-associated genes in four cases. Am J
Hematol. 2006;81(10):760-767. doi:10.1002/ajh.20714



Botanical supplement 



































https://ntp.niehs.nih.gov/publications/reports/tr/500s/tr577
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อาหารที่ควรได้รับประจำวันสำหรับคนไทย
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สำนักโภชนาการ กรมอนามัย กระทรวงสาธารณสุข 

Available from:
https://www.thaidietetics.org/?p=6120



“all things are poison, 

and nothing is without poison; 

only the dose 

permits something not to be poisonous.”

สิ่งใดมากเกิน สิ่งนั้นเป็นพิษ อาหารเสริมก็เช่นกัน

Paracelsus, 1493-1541


