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Nutraceuticals
dietary supplements

regarded as foods rather than as drugs
assumed to be safe, unless proven otherwise
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| Werved Level of Intake \

Estimated Average Recommended Dietary Tolerable Upper
Requirement (EAR) Allowance (RDA) Intake Levels (ULSs)
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Outline

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

Botanical supplement







vitamin A

1.a1slikdmiduto (preformed vitamin A/retinoids) : dairy, fish oils, eggs, liver, and meat
2.d1snadmidutd (provitamin A/carotenoids) : carrots, sweet potatoes, and pumpkins

2 storage in liver 80% \
R 0 lymphatic system
retinoids absorption
- 0] v -
70-90 % : . \)’K - %?& /
carotenoids absorption 7 &

Sl

chylomicron

AfuzASsUMslazAtusrivuUsSuUsvdafmkuaasokisiadsldsuus:s1dudksuaulne. Dietary Reference Intake for Thais. &Ualnsuins
ASUDUIUE AS=NSIvaIs1seudu. 2020. Available from: https://www.thaidietetics.org/?p=6120. Accessed May 3, 2024.



Role of Vitamin A

vision in darkness, corneal and conjunctiva development, cel

differentiation, immune system functioning, bone and fetus c
central nervous system (CNS) formation.

ular growth and
evelopment and

iImportant factor in
gene regulation

retinol + opsin =>rhodopsin

deficiency : plasma retinol < 0.7 pmol/L

vitamin A deficiency is associated with increased susceptibility to infections

AguzASsUASLazAguzrinvIudsuUsvdaiikuaaisoikisnadslasuds:adudiksuaulneg. Dietary Reference Intake for Thais. d1ualasuins asuauide as:nsavansiseudu. 2020. Available from:
https://www.thaidietetics.org/?p=6120. Accessed May 3, 2024.
Carazo A, Macakova K, MatouSova K, Krémova LK, Protti M, Mladénka 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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NHUYAAR 218 uWUn UmiunAu | Growth AR DRI
dada (Sowazves | factor | (lulasniuves | (lulasniuves
(filansu) ﬁﬂ“ﬁnﬁ‘l} retinol A@9w) | retinol Aaiu)

N
8 6-11 iiou’ 8.7 4.0 0.57 190 250
Cwdt | 611 ifeu 8.0 4.0 0.57 175 250

LAn

e 139" [ 131 4.0 0.25 230 300
4-5 1 18.3 3.5 0.06 335 350
68 U 23.0 2.8 0.10 350 350
Wi 1-31 12.5 4.0 0.25 220 300
4-5 U 18.1 35 0.06 340 350
6-8 1 22.5 2.8 0.10 340 350

el
8 9-12 ¥ 35.6 2.8 0.13 395 550
13-1517 51.5 2.8 0.1 560 750
16-18 U 58.3 2.4 0.08 530 750
w4 9-12 1 36.5 2.8 0.13 405 550
13-15 1 47.7 2.8 0.08 500 700
16-18 1 48.9 2.4 0.03 425 600

Gine
Y8 >19 1 59.2 2.4 500 700
iy >19 ¥ 51.1 2.4 430 600

wianeassd |

Iosanaii 1 . s 480 + 100
Tnsunadi 2 480 + 100
Tasunad 3 - - 480 + 100
welaluuyns 960 + 700

Dietary Reference Intakes (DRIs) for Thai adults
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Identification of studies via databases

Duplicate records removed
(n=5043)

Records excluded
(n=7343)

Records not retrieved
(n=4)

Records excluded (n = 66)

Effect of VA administration on
immune response to vaccine
(n=186)

Mo confirmed diagnosis of viral
infection (n=17)

Other languages (n = 6)

Type of paper: review (n = 3),
observational study (n = 9),
commentary (n = 4)

VA direct effects not evaluated
(n=11)

pom—
§
E Records identified from
o PubMed, Scopus, and
= Web of Science databases
= (n = 12490)
=
o
Records screened
—»
(n=T7447)
Records sought for retrieval )
(n=104)
o
=
=
@
e
[T}
wn
h
Records assessed for eligibility )
(n=100)
Records added from
S manual search
— {n = 5)
g *
° Records included in the
= systematic review (n = 40)

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. d0i:10.3390/nul14194081

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




Subclinical hypervitaminosis A may increase the risk of fracture

| B

=

-steep rise 3.1 pmol/L

10
2322 men, 49 todlyear & &-
population-based, = *:,J
longitudinal cohort E ::
d f 5-4
Stu y "'E 4_1
risk of fracture % j"']
-startrise 2.26 pmol/L = ‘;_ .
!

Serum Retinol {pmaol fliter)

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

Michaélsson 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/NEJMo0a021171



Hypervitaminosis A

considered when plasma retinol>2.09 pmol/L
stimulates bone resorption and inhibits bone formation

may contribute to osteoporosis and hip fractures.

Chronic toxicity after long-term intake several months
10 mg/day in adults
/.5-15 mg/day in children

cutoff levels are decreased in heavy alcohol
consumption or kidney failure

Genaro Pde S, Martini LA. Vitamin A supplementation and risk of skeletal fracture. Nutr Rev. 2004;62(2):65-67. d0i:10.1111/j.1753-4887.2004.tb00026.x

Carazo A, Macakova K, MatouSova K, Krémova LK, Protti M, Mladénka P. Vitamin A Update: Forms, Sources, Kinetics, Detection, Function, Deficiency, Therapeutic Use and Toxicity. Nutrients.
2021;13(5):1703. Published 2021 May 18. d0i:10.3390/nu13051703



VITAMIN



\:7 d :;,f SKin
80'90 % «.:j[j;::- —} /-dehydrocholesterol | — | Previtamin D,

uIInnIsasvnnokay £

K é_\) DIF) r—]:-[a U V B Thermal isomerization

v

Food, vitamin, medicine : .
(D, or D.) — Vitamin D

10-20 %

25-hydroxylase

UIiD1nn1sau !
25(0OH)D Liver
24,25(0H),D
(Inactive metabolite) T 1a-hydroxylase
24-hydroxylase \ \
Calcitroic acid » ’L 1,25(0H),D Kidney
(Inactive metabolite) (Biological active)

R S S RS T S O S SN D aE B B R D N S A S S S R N S S S S S R =R

*D represents D, and/or D,

AfuznssuMsUazAuzrivuUSUUsOdamKkuaasokisiAdsldsuus:5udksuaulng. Dietary Reference Intake for Thais. &Unlnsuims asuaude As:nsIvaIsIsugy. 2020. Available from:
https://www.thaidietetics.org/?p=6120. Accessed May 3, 2024.



e Q<

Immune function . :
cognitive function

calcium & phosphorus
metabolism

heart health

musculoskeletal health

Prietl B, Treiber G, Pieber TR, Amrein K. Vitamin D and immune function. Nutrients. 2013;5(7):2502-2521. Published 2013 Jul 5. d0i:10.3390/nu5072502

de la Guia-Galipienso F, Martinez-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



Vitamin D deficiency

Causes Associated diseases
= Neuropsychiatric disorders
Schizophrenia
ol 5"-'““"?"*“ Major depressive disorder

Melanin Neurodegenerative disorders

High latitude Infections

Winter "'"'--..___‘ Rasplratory nfection Allergic diseases

Air pollution COVID-19 Asthma

- g ki Sepsis Wheezing disorders
edications pplements -

Tuberculosis iticaria

« Antiepileptics Atopic dermatitis

« HAART Hypertension
= Corticosteroids Cardiovascular disease Autoimmune diseases
* Rifampicin RA
* 5t John's Wart Liver failure ~T2DM IBD
T1DM
Renal failure NS
Nephrotic syndrome Psoriasis & PsA
Obesity ~ Muscle pain Vitiligo
Proximal muscle weakness Cancers
Intestinal malabsorption ) o Breast
+ IBD Rickets™ Colon
. Cystic fibrosis Osteomalacia® Prostate
Celiac disease Osteoporosis™ atc

Charoenngam N, Holick MF. Immunologic Effects of Vitamin D on Human Health and Disease. Nutrients. 2020;12(7):2097. Published 2020 Jul 15. d0i:10.3390/nu12072097

Bile insufficiency
Gastric bypass surgery
Cholestyramine
Olestra

Osteoarthritis

Skin diseases
Epidermalytic ichthyosis

Autosomal recessive congenital ichthyosis



Risk factors for vit D Def

, Dietary Reference Intakes (DRIs) for Thai adults
-Less exposure to sunlight

-Increased melanin pigment
-aging (low 7-dehydrocholesterol) f o AP b -
-obesity > o
-systemic sclerosis Z f
-CKD (e.g. lupus nephritis) 5 057 T05 i
-some medication (e.g. phenytoin, - 3
prednisolone)
’ {\%& {\%@ Observed Level of Intake .
vitamin D deficiency NP
25(0H)D <20 ng/ml EAR RDA UL
19-70yr 400I1U 600 IU 4000 U
>70yr 400I1U 800 IU 4000 IU

AfuzASsUMSslazArusrivuUsSuUsdamKkuaaisokisindsldsuus:s13udksuaulne. Dietary Reference Intake for Thais. &1Ualnsuims asuaunde As:nsIvansisaugy. 2020. Available from:
https://www.thaidietetics.org/?p=6120. Accessed May 3, 2024.



0.08
— Placebo

Vitamin D

0.06
Hazard ratio 0.91 (9526 Cl1 0.81 to 1.01)

0.04

0.02

Cumulative incidence of MACE

0 1 2 3 4 5
Years since randomisation

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 and mortality

Mo of events/total

Study Vitamin D Control Risk ratio Weight Risk ratio
(95% CI) ) (95% CD . .
' Vitamin D vitamin D2
tlara;.r.:l:ﬁ?z 1425 0/25 : v 000 3.00(0.13 1070.30)
1 1
T L SR o ol b subtotal 2282728813 2390/28 298 - 2940 095097 to 1.00)
Meyer 2002 169/569 163/575 — 400 1.05(0.871t01.26) 1 . ' !
Trived 2003 224/1345  247/1341 e 610 0.9000.77 to 1.07) Test for neterogenaily: :l:=3 1.37, di=38, P=0.77; 1"=0%% |
Latham 2003 117121 3/122 | —————s 010 3700106101292 '
Bischoff 2003 1/62 4/60 » ; s 010 02400310210 Test for overall effect: 72=1.81. P=0.07 i
Aloia 2005 1/104 2/104 - I 000 0500050543 . .
Flicker 2005 76/313 B5/312 —— 210 0.89{0.68to1.16) vitamin D3
Schieithoff 2006 7/61 6/62 - : * 010 1.1900.42t03.33 . i
Burleigh 2007 16/101 13/104 : ¢ 030 1.270.64t0250 |
el e toms  p——] A aubtotal 167378722 1648/8822 et 40,60 1.03(0.98 to 1.09)
Chel 2008 25/166 33/172 . -— 080 0.78(0.45101.26) : 3 y i
Sanders 2010 o A | ——— 120 0850560128 Test for heterogeneity: X"=2.10, di=6, P=0.33 I'=12% |
Lips 2010 1/114 0/112 I 0.00 2,95 0,12 10 71.60) i
Ja:!ssen:!D‘IU 0/36 1434 i 000 0.32(0.01107.48) Test for overall effect: Z=1 |:|';'r P=0.28 !
Grimnes 2011 0/51 1/53 : 000 0.35(0.01to831) i
Cherniack 2011 1/23 0/23 : + 000 300013107002 Total (95% CN A955/7°37 535 4038737120 e 100,00 0.98 (0.95 t0 1.02)
Glendenning 2012 2/353 0/333 ; o 000 472(0.23t097.90) b | x
Punthakee 2012 0/607 27614 - i * 010 0.2000.01t04.27) i Pl g L o - s | 2=["
Lehouck 2012 5/91 6/91 ; + 010 1.50(0.56t0 4.04) lest {DT hE"-EruE‘EnEIt}" 1-_41? /=47, P_D'E'3- =% 0.5 0.7 1 1.5 7
RECORD 2012 B36/2649  881/2643 & 2190 0.9500.881t0 1.02) ] g r ! .
Witham 2013 0/80 e e i . 000 03300110799 Test for overall effect: =080, P=0.42
Rizzoli 2014 0/413 1/105 . : 010 0.09(0.00t02.08) Tost forsiborn differences: yi=4 14 df=1 P I:::IEI-'.‘I. Favours Favours
Massart 2014 0/29 1/32 : o 000 037000210866 4 I SiE u I e yisd 14 A= =0 D i :
u:z.s.?:eris.:ams 2/204 2/205 . f o 000 E.ﬂOfﬂ-.Mlz?_D?‘J g’ P K= ' ' vitamin D control
Hansen 2015 0/154 0/76 Mot estimable |i=75 %
Baron 2015 15/1130 12/1129 : 030 1.25(0.50 to 2.66)
Martineau 2015 6/122 2/118 : 0,10 2,90 (060 10 14.0)
Jorde 2016 1/256 2/255 : 0.00 0.50(0.05 to 5.46)
Arden 2016 1/237 1/237 - : *  0.00 1.0000.06 101589
Witte 2016 1/114 2/109 ; 010 0.48(0.04 0 5.20)
Jin2016 1/209 0/204 - : s 000 293012t071.47)
ViDA 2017 65/2558 58/2550 — 140 1.12(0.791t0 1.58) ° ° °
Levis 2017 0/66 1/64 + " # 000 0.32001te7.79 V t
| itamin D su ementation alone
EVITA 2017 39/199 36/201 _— 090 1.09(0.73 to 1.65)
VITAL 2018 4B5/12927 493/12 944 —— 1220 0.99 .87 to1.11)
Akiba 2018 12/77 12/78 ; 030 1.01049t02.11)

s meeee - i not assoclated with all cause mortality in adults

Test for overall effect: Z=1.81, P=0.07

Vitamin D, |

Corless 1985 B/41 8/41 ; + 020 1.00(0.42tc2.41) °
—n oo ————wumis compared with placebo or no treatment
Harwood 2004 T/32 5736 : + 010 1.570.55t04.47

Law 2006 3147/1762 3272/1055 e 7.60 1.2001.04 t01.37)

Broe 2007 5/99 2/25 j 010 063001310307

Smith 2007 355/4727 354/4713 —a— 280 1.000087t01.15

Lyans 2007 G47/1725 95371715 E:2 23,70 0.9900.93t0 1.05)

Prince 2008 0/151 14151 i 0.00 0.33(0.01t08.12)

Zhu 2008 039 0/40 : Mot estimable

Witham 2010 4/53 2/52 - : -+ 010 1.96(0.38t010.26)

Subtotal 167378722 1648/8822 - 40.60 1.03 (10,98 to 1.09)
Test for heterogeneity: ¥*=9.10, df=8, P=0.33; ’=12% :
Test for overall effect: 2=1.09, P=0.28

Tatal (955 CO 3955/37 535 4038737120 d- 100.00 0.98 (095 to 1.00

Test for he:erugﬂl_'neity:x'ﬁﬂ.??. df=47, P=0.63; I’=0% 05 0.7 '1 15 2 . . . . . . . . .
Test for overail effect: 2=0.80, P=0.42 Favours Favours Zhang Y, Fang F, Tang J, et al. Association between vitamin D supplementation and mortality: systematic review and meta-analysis
Test for subgroup differences: x*=4.14,di=1, P=0.04.  yitaminD control

I*=75.8% [published correction appears in BMJ. 2020 Sep 22;370:m2329]. BMJ. 2019;366:14673. Published 2019 Aug 12. doi:10.1136/bm|.l14673



Weighted mean difference in

Weight
(%)

total body BMD (%) (95% CI)

Pawson-Hughes, 19914 E-.- 0-1{-0-2to 0-4)
Dawson-Hughes, 1995 -I- 0-2 (-0-2 to 0-6)
Hunter, 2000 W (-2 (-0-9to 1.3)
Patel, 2001% - -0-6 (~1-2 to 0-0)
Aloia, 20057 -Ir.— -0-1 [-0-5to 0-4)
Andersen, 2008%  —@— 2.0 (-2-6to 1.4)
Zhu, 2008+ —:'.— 0-0 {(-0:6 to 0-6)
Grimnes, 20117 - 0.0 (-0-3 to 0-2)
Total -’v -0-3 (<07 to 0-1)
Test for heterogeneity:
[*=85%, p=0.01

535617

E =

Favours decreased
BMD with vitamin D

Favours increased
BMD with vitamin D

14
14

12

14
12

12
15
p=0-2

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

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. d0i:10.1016/50140-6736(13)61647-5



Total BMD. radius I 100001U [ 4000 IU 400 U m10000I1U A4000IU 0 400 IU

600 340+
«w 500+
=
=L 4004 330- =
U
S < 3001 H H ] e
== 4
E E 200_ 320“ =
= 100
P<.001 il
O T T I | T T T T 310 T T T 1 I T T T
0 3 6 12 18 24 30 36 0 3 6 12 18 24 30 36
Month Month
No. of participants onths L
10000 1U 99 97 97 97 93
4000 IU 96 94 94 92 90
400 IU 104 102 103 98 99

Among healthy adults, supplementation with higher doses of vitamin D did not result

in iImproved 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 |U/day has been challenged

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
Rizzoli R. Vitamin D supplementation: upper limit for safety revisited?. Aging Clin Exp Res. 2021;33(1):19-24. d0i:10.1007/s40520-020-01678-x



VITAMIN



Form of vitamin E Function of vitamin E
8 form in nature

a, 3, Y, 6 tocopherol
a, 3, y, 6 tocotrienol

Tocopherol

a

B
CH, Y-

5

Tocotrienol

Lee GY, Han SN. The Role of Vitamin E in Immunity. Nutrients. 2018;10(11):1614. Published 2018 Nov 1. do0i:10.3390/nu10111614
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.
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-[asuokisnuiadoduagvaatlion
-msqQaduluduns:uunividuoikisaaav wu cystic fibrosis, celiac disease
-AUNaUntuavdulus@iunriikiinuuavdmidu a-tocopherol transfer protein

|
Sv
’

- e]
;§ i

Anemia Neurologic symptoms such as
because erythrocytes are more spinocerebellar ataxia
susceptible to hemolysis progressive sensory neuropathy

progressive peripheral neurologic disease

Traber MG. Human Vitamin E deficiency, and what is and is not Vitamin E?. Free Radic Biol Med. 2024;213:285-292. d0i:10.1016/j.freeradbiomed.2024.01.024

AfusnssuMsLiazAfuzrivulsuUsOdafmkuaaisakisiAslasuls=ssudksuaulng. Dietary Reference Intake for Thais. &1Unlnsuims asuaude As:nsIvasisugy. 2020. Available from:
https://www.thaidietetics.org/?p=6120. Accessed May 3, 2024.
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Vitamin E deficiency e
6-11 LAau 5
- <

a-tocopherol <12 pmol/L = > 5
<2.8-24 umol/L 4-5; ?
6-8 9

a-tocopherol/total cholesterol <2.8 mg/gChol s
478 9-12 U 13
NGNY 429918 U%mmgaqwaﬁmﬁuﬁﬁ%’ulﬁ 1:2 ; i

{=1 =y wr (] ar ]' a

— (uéaffmm?) VIS 9-12 U 11
6-11 WU lulemvualy 16-18 7 11

i 1-3 9" 100 ¢flving
1-8 ﬂ 120-160 Lil] 19-30 1 13
Tosu  me/vid 9-12 { 160-220 5150 =
= 51-60 1 13

13-18 U 220-260 =

. - - 61-70 ¥ 13
éjlwm Gajqﬂ/wmﬂ 19_?0 ﬂ 300 W M W W 2?1 ?‘I 13
>71 1 300 VL) 19-30 ¥ 11
NEUIAIATIN 300 31-50 11
NI AULYRT 300 51-60 1 1
61-70 U 11
>71 1 11

AfuzASsUMSslazAtusrivuUsSuUsdamKkuaaisokisinlsldsuus:s13udksuaulne. Dietary Reference Intake for Thais. &1Ualnsuims asuaunde As:nsIvansIsaugy. 2020. Available from:
https://www.thaidietetics.org/?p=6120. Accessed May 3, 2024.



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

0.08 Total Cancer 1 Breast Cancer 0.031 Maijor Cardiovascular Events Myocardial Infarction
- Placebo 12 r
Placebo e Vitamin E

0.06-] Vitamin E "
m 1992 - 2004
% g
S 0.04- E
3 g
S E
- 5 0.01

0.02- & Log-Rank P = .26

Log-Rank P =86 Log-Rank P=.95 Log-Rank P = .96 3 9 ) 8 7 6

0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 5 8 10 0 2 4 6 8 10 h lt h U S
Years of Follow-up Years of Follow-up Years of Follow-up Years of Follow-up e a y W O I I l e n

Mo, at Risk Mo. at Risk
Placebo 19939 19677 18336 18978 18543 12002 19939 19677 19336 18978 18543 12002 Placebo 19939 19822 19661 19446 19218 12528 190839 19860 19743 19569 19375 12642
Vitamin E 19937 19669 19339 18956 18550 11994 19937 19669 19339 180956 18550 11994 VitaminE 19937 19840 19675 19493 19230 1249 19937 19863 19740 19581 19361 12609
0.08 Lung Cancer Colon Cancer 0.03 Stroke Cardiovascular Death
0.06 @ g
2 a0
2 at least years
o @
2 0.04- =
S o
£ {3 0.01 4 Log-Rark P =.03
0.02 -
Log-Rank P= .53 Log-Rank P>.99
Log-Rank F=.82 ° °
| i — e 000 |U vitamin E
0 2 4 & B 10 0 2 4 B B 10 0 2 4 8 a8 10 0 2 4 6 8 10
Years of Follow-up Years of Follow-up Years of Follow-up Years of Follow-up
Mo, at Risk Mo. at Risk
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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
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at least 45 years

Log-Rark P=.03

600 IU vitamin E
on alternate days.

0 2 4 6 8 10
Years of Follow-up

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.
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Meta-analysis: high-dosage vitamin E
supplementation may increase all-cause mortality

Edgar R Miller 3rd T Roberto Pastor-Barriuso, Darshan Dalal, Rudolph A Riemersma,
Lawrence J Appel, Eliseo Guallar

Affiliations + expand
PMID: 15537682 DOI: 10.7326/0003-4819-142-1-200501040-00110

Free article

Abstract

Background: Experimental models and observational studies suggest that vitamin E supplementation
may prevent cardiovascular disease and cancer. However, several trials of high-dosage vitamin E
supplementation showed non-statistically significant increases in total mortality.

Purpose: To perform a meta-analysis of the dose-response relationship between vitamin E
supplementation and total mortality by using data from randomized, controlled trials.

Patients: 135,967 participants in 19 clinical trials. Of these trials, 9 tested vitamin E alone and 10

tested vitamin E combined with other vitamins or minerals. The dosages of vitamin E ranged from
16.5 to 2000 1U/d (median, 400 [U/d).



Witamin £
Study, Year (Reference)

Low-dosage vitamin £ 56 1y/q)
MIN.VIT.AOX, 1999 (35) 16.5

Linxian A, 1933 (36) i3
SUVILMAX, 2004 (37) 33
ATBC, 1994 (38, 39)
Linxian B, 1993 (40)
Lingu, 2001 {41)
GiISSI, 1999 (42)
PPF, 2001 (43)

Total (low dosage)

High-dosage vitamin E

HOPE, 2000 (44)
AREDS, 2001 (45)
PP5, 1994 {456)
VECAT, 2004 (47)
CHADOS, 1996 (B, 9)
REACT, 2002 (48)
MRC/BHF HPS, 2002 (49)
SPACE, 2000 (50)
WAME, 2002 (51)
ADCS, 1997 (52)
DATATOF, 1998 (53)

Total (high dosage)

Total for all studies
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Vitamin E
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5335/4761
25172370

15/433
20/595
68/1035
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16/212
13/170
73/399

Control

106/ 364
1109/14 752
98/6536
1770/14 569

16//1881
431705
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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



Witamin £

Study, Year (Reference) Dosage, IL/d

Low-dosage vitamin £ (< 400 1U/d)
MIN.VIT.ACQXK, 1993 (35) 16.5
Linxian A, 1933 (386) 33
SUVIMAKX, 2004 (37) 33
ATBC, 1994 (38, 39) 50
Linxian B, 19593 (40) el
Lingu, 2001 {41) 200
LI5S0, 1999 (42) 330
PPP, 2001 (43) 330

Total (low dosage)
High-dosage vitamin E (> or =400 1U/d)

MRC/BHF HPS, 2002 (49)

SPACE, 2000 (50)
WAME, 2002 (51)
ADCS, 1997 (52)
CATATOP, 19398 (53)
Total (high dosage)
Total for all studies

Deaths/Participants, a/n

Vitamin E

1007361
1018/14 792
JoS6481
1800/14 564
157 /1657

38/ 1706
488/5666
T2/2231

Control

106/ 364
1109/14 752
98/6536
1770/14 569

16//1881
431705
529/5668
BH/ 2264

All-Cause Mortality Risk Difference (95% CI)

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






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

Risk of preterm birth and early pregnancy loss. R

Brown MJ, Ameer MA, Daley SF, Beier K. Vitamin B6 Deficiency. In: StatPearls. Treasure Island (FL): StatPearls Publishing; August 8, 2023.
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Review 2> Nutrients. 2023 Jun 21;15(13):2823. doi: 10.3390/nu15132823.

The Role of Vitamin B6 in Peripheral Neuropathy: A
Systematic Review

Raman Muhamad ', Alexandra Akrivaki ¢, Georgia Papagiannopoulou 2, Periklis Zavridis 3

Panagiotis Zis b

Affiliations + expan
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PMID: 37447150 PMCID: PMC10343656 DOI: 10.3390/nu15132823
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Identification of new studies via databases and registers

Identification

Term A

MNeuronopathy

or ganglionopathy
or neuropathy or
polyneuropathy

Term B

B6 or Pyridine or
Pyridoxine or
Pyridoxal or
Pyrydoxamine

| )

Included

[

Muhamad R, Akrivaki A, Papagiannopoulou G, Zavridis P, Zis P. The Role of Vitamin B6 in Peripheral

r

Papers identified

(N = 219 publications)

¥

Papers assessed for eligibility
based on inclusion criteria
(N =33)

Y

Total studies included in the
systematic review
(N =20)

Records excluded at abstract screening
N =186

Case report; 43
Mot related to B6: 15
Not related to peripheral neuropathy: 19
No link between peripheral neuropathy and B6: 22
Mot original; 75
MNon-human studies: 12

Records excluded at full text screening
N=13

Article with =5 cases of neuropathy: 2
Not related to BG: 1
Mo link between peripheral neuropathy and BG: 4
MNon-human studies: 1
Mot related to peripheral neuropathy; 3
Low guality study JADAD SCORE <4 2

Neuropathy: A Systematic Review. Nutrients. 2023;15(13):2823. Published 2023 Jun 21.

doi:10.3390/nu15132823

Mild to moderate elevation of B6 (100 to 200 pg/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)



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.

vitamin B6 deficiency and high B6 intake

risk factors for developing peripheral
neuropathy (PN).

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/nul5132823






Iron Heme

Acidification
Reduction ?
Import by DMT1

nonheme and heme iron are absorbed in the small intestine.

- Hepcidin

A
utilized by or stored in enterocytes

exported into circulation by ferroportin.

Degradation by binds to transferrin for distribution throughout the body.
heme uxygenase \
'__Exp-nrt hyferrnpqrtin 4
idation

9.°9

—_— Transferrin P .. . ,
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.

lmurthTFm T : . :
afldiﬁc:t[nn Hepcidin inhibits ferroportin activity and expression.

<4—— || Reduction | —» Erythroferrone

Heml'el sy#thesls

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



nguIY 21y dwiin | Anedeaanudesnis Usuasmwan
WITg | (AR) 519wman finasld3u (RDA)
(Mlansw) | (Fadnjusaiu) (Haaniunaiu)
nI5n 0-5 \Fay S UL
6-11 iAo 8.4 7.5 9.0
th 130" | 128 4.3 5.0
a4-5 1 18.2 4.9 6.0
6-8 1 239 5.5 6.6
7Y
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] 19-30 1 61.3 6.5 11.5
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51-60 1 59.5 6.5 11.5
61-70 1 58.7 6.0 11.0
=711 56.2 6.0 11.0
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= | ferrous sulfate 10 mg(=iron2mg)

300 mg of ferrous sulfate equals 60 mg of elemental iron

AguzASsSUAISLazAguzrivIudsSuUsvdaiikuaaisoikisnadslasuds:adudiksunulneg. Dietary Reference Intake for Thais. &1ualasuinis asuaulde as:nsivaisiseudu. 2020. Available from:

https://www.thaidietetics.org/?p=6120. Accessed May 3, 2024.



Characteristic Patient 1 Patient 2 Patient 3 Patient 4
Age/sex 42/M 68/F T12(F 73/F
Duration of supplemental 7 13 35 61
Iron ingestion, years
Supplemental iron ingested, g 153 547 1,341 4,898
Anemia® B-thalassemia minor Hereditary History of History ofl
spherocytosis anemia only anemia only
Other conditions Insulin-dependent diabetes Hyperpigmentation, Hepatomegaly, Coronary and
mellitus, necrobiosis arthritis celiac disease, carotid
lipoidica diabeticorum, carotid atherosclerosis,
hypogonadotrophic atherosclerosis arthritis
hypogonadism, atrial
fibrillation, esophageal
varices
AST/ALT (U/L) 66/92 22/28 68/70 22/29
Serum iron” (pg/dL) 212 30 112 119
Transferrin saturation® (%) 91 11 83 44
Serum ferritin™ © (ng/mL) 3993 2,100 1,947 1,686
[ron removed by phlebotomy® (g) 324 10.4 15.2 4.0
Supplemental iron absorbed (%) 20.9 1.9 1:1 0.08

HFE genolype

C282Y/C282Y

Negative flor
coding region
mutations

Negative for
C282Y, H63D,
and S65C

Negative [or
coding region
mutations”

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
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Traditional herbs = modern medicine

Aspirin (Willow bark) ~ 3,500 yr
(Sumeriant & Eygyptian)

https://www.pbs.org/wgbh/nova/julian/natu-06.htmtl
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Chamomile Garlic D

Ashwagandha Echinacea Ginger

Root

10 Healing Herbs with Medicinal Benefits

Gingko .~y Lavender Turmeric

Ginseng St. John's wort

Concept “improve overall health”



Usage and dose information for selected botanicals

Botanical Scientific name Popular use Active components Typical dose ( day“)a
Echinacea Genus Echinacea (9 Immunostimulant Chicoric acid, alkylamids 900-1000 mg (124)
known species)

Garlic Allium sativum Antioxidant; anti-hypertension Allicin, adenocine 4000 mg fresh; 600-
900 mg powder (124)

Ginkgo biloba Ginkgo biloba Memory improvement; lowering Terpenoids (ginkolides) 120-600 mg (125)

blood pressure
Ginseng Panax ginseng Overall health; anti-stress Ginsenosides 150-200 mg (124)

Green tea extract

Camellia sinensis

Anti-proliferative; antioxidant

Catechins (ECGC, ECQC)

1300 mg (catechols)
(126)

Saw Palmetto

Serenoa repens

Treatment of benign prostatic
hypertrophy

Various phytosterols

100-900 mg (127)

St. John's Wort

Hypericum perforatum

Anti-depressant

Hyperforin, hypericin

900-1800 mg (128)

Milk Thistle

Silybum marianum

DILI; high cholesterol

Silymarin

160-800 mg (129)

Kava kava Piper methysticum Reducing anxiety Kavalactones 45-1200 mg (108)
Black cohosh Cimicifuga racemosa, Alleviating postmenopausal symptoms | Triterpene glycosides 6.5-160 mg (130)
Actaea racemosa
Valerian Valeriana officinalis Reducing anxiety Valepotriates (terpine alcohols) | 1500 mg (131)
Yohimbe Pausinystalia johimbe | Stimulant: erectile dysfunction Yohimbine 30-50 mg (132)
treatment
Goldenseal Hydrastis canadensis Treatment of cold/respiratory Hydrastine, berberine 750-6000 mg (124)

infection: alleviate menstrual
complications

a. . ) : . g ; . T
Example doses listed are from clinical studies or medical information websites (where noted), as recommended for indicated use. Doses may vary
depending on usage.

Martin J J. Adverse effect of nutraceuticals and dietary supplements ; Annu RevPharmacolToxicol :2018



Black Cohosh:

Black COhosh CONCENTRATED

700 MG** EXTRACT

JeruaUstIGau
uaulurau Usatd =
anoNIdu SeuludU ﬂ
@Suasononunu  EEEEISEIE
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https://shopee.co.th/Black-Cohosh-700mg-Concentrated-Extract

> TUNN@ITNAL AARIN13TENA

» Associated with
»Jaundice

» Liver failure in menopause
women

» mmunohistochemistry of biopsy
» oxidative stress

> |n vivo :
» Increase mitochondrial ROS
» Decreased catalase activity

» Case report : bradycardia

» difficult to elucidate mechanism



NATRQL

. _ _ Kava Kava
>W°]]’3\‘1Ffwa‘ﬂ1‘lnﬁl | MOOD & STRESS |

Kava kava

» AITNAN T0UNTUBUNAL UAZHaUAAE]

» Associated with liver toxicity -
required transplant
»Increasing oxidative stress
» Depletion of glutathione

» Inhibition of cyclooxygenases =2
mitochondrial dysfunction

https://th.made-in-china.com/co_kingherbs/product_Kava-
Kava-Extract-10-80-HPLC-Kavalactones_ysuuousirg.html



Saw palmetto : 1hduluass

Puritan’s Prida iwioan  »Associated with alteration in
%  Saw Palmetto 450 mg U.S.A. bile secretion
NANA'S PREOCRDER 200 Capsules >Ch0lestatic hepatitis

- . »Pancreatitis
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https://shop.line.me/@148twkpk/product/1004330292



paasn b Yohimbe

> 1TUNNasInA
> 1N99ANITNNTNNNLNA
> a0 liNuNIT WAL

2

> aAuuin
» 5ulseanssnnan dnisin (bodybuilder)

» Alternative Tx for erectile
dysfunction

https://th.underfungus.com/dietary-supplement/yohimbe-bark-powder.html



paasn b Yohimbe

> 1TUNNasInA
> 1N99ANITNNTNNNLNA
> a0 liNuNIT WAL

2

» antnwin
- » 5ulseanssnnan dnisin (bodybuilder)

» Alternative Tx for erectile
dysfunction

»Adverse effect
» Sympathomimetic properties
» Seizure
» Suffer from tachycardia, HT

i =
f B :

https://th.underfungus.com/dietary-supplement/yohimbe-bark-powder.html



Pharmacodynamic : Herbs effect

e Garlic / Allium Sativum
* Inhibit platelets aggregation

* Liguorice Glycyrrhizin
* Inhibit degradation of cortisol
* Pseudo-hyperaldosteronism

e St John’s Wort : Antidepression
e Elevated serotonin effect
 Increase warfarin metabolism

* Ginkgo biloba
* Inhibits platelet activating factor
* Inhibit warfarin metabolism
* Decrease plasma conc. Ritonavir




Alllum sativum L. arsaznaannsznegua

> TUNNATINANS ANUBLNADATE

» In vivo : incresased efficacy of

» Glibenclamide
» Captopiril

» Retrospective population-
based analysis : Warfarin/ ASA

»Increased risk Gl bleeding

https://naturmedscientific.com/th/product/black-garlic-extract-allium-sativum-L/
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Hypericum perforatum in St John’s wort product
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»Clinical case report : decreased efficacy
of clozapine in schiz.pt.

»Sequential cross over two-treatment
study 21 health volunteers : decrease
efficacy of gliclazide

» Controlled, randomized, open crossover
study 16 pts. : decrease efficacy of
atorvastatin

https://www.stylecraze.com/articles/benefits-of-
st-johns-wort-for-skin-hair-and-health/



Warfarin - green leaf vegetable = low INR
Warfarin - Onion/Garlic/Vit-E -) increase INR

Foods High in Vitamin K

_ Asparagus

Some
nutrition

Avocado

Multi- b ) el
&i’mmins > P | {

A
' Cabbage, coleslaw, parsley, watercress, soy,

endive, dark lettuce, dill pickles, green scallion, greens, etc.

Z—J>TI>S

red chuli powder | paprika



Pharmacodynamic
Drug - Food interactions

MAOI + High Tyramine food = HT crisis
Tyramine Reaction

AR

Tyramine .
: ypertensive
/N&m 4 Norepinephrine — e e

MAO-A Inhibitors + Tyramine-rich foods)
Cheese
Wine Y l
Meats
Chocolate -
B

Smoked/pickled foods




Pharmacodynamic
Drug - Food interactions

MAOI + High Tyramine food = HT crisis
Tyramine Reaction

AR

Tyramine .
: ypertensive
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Pharmacodynamic
Drug - Supplement interactions
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Toxicology and Carcinogenesis Studies of a Nondecolorized Whole Leaf Extract of Aloe Barbadensis Miller (Aloe Vera) in F344/N
Rats and B6C3F1 Mice (Drinking Water Studies)

CASRN: Aloe vera
Report Date: August 2013

FULL REPORT PDF [A

— ABSTRACT -

Aloe barbadensis Miller, Aloe vera, has enjoyed a long history of lay acceptance as an herbal remedy and is perhaps the most popular herbal + Related Links
remedy in use today. In recent times, the oral consumption of Aloe vera has been promoted as a prophylaxis and treatment to alleviate a
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all H)ings are Inoison,

and noHﬂing is without Inoison;
only the dose

- Ipermhts some%ing not o be Ipoisonous. "

Paracelsus, I+93-154
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