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Glutamine
Precursor for the calming 
neurotransmitter GABA (gamma-
aminobutyric acid) that affects mood, 
focus and hyperactivity; Disruption of the 
glutamine-containing neurotransmission 
systems may cause ADHD. 21,22,23

Carnitine
Reduces hyperactivity and improves 
social behavior in people with ADHD 
due to its role in fatty acid metabolism; 
Some consider it a safe alternative to 
stimulant drugs.15,16.17

Choline 
Precursor to neurotransmitter 
acetylcholine, which regulates 
memory focus and muscle control 
(hyperactivity). 24,25,26

Serine
Administration of phosphatidylserine with 
omega 3 fatty acids improved ADHD symptoms 
(attention scores) signi cantly better than 
omega 3 fatty acids alone, suggesting a 
synergistic effect; Phosphatidylserine increases 
dopamine levels.18,19,20

Zinc
Cofactor for dopamine synthesis 
which affects mood and 
concentration in ADHD; Low zinc 
depresses both melatonin and 
serotonin production which affect 
information processing and behavior 
in ADHD. 11,12,13,14

Magnesium  
De ciency linked to poor function of the 
neurotransmitters that control emotion, 
social reactions, hyperactivity and 
attention; Synergistic effect with Vitamin 
B6.8.9.10

Vitamin B6 
Evidence suggests high dose 
supplementation of B6 is as effective as 
Ritalin for ADHD, probably due to its role in 
raising serotonin levels. 7,8,9

Folate 
Low folate status in pregnancy 
linked to hyperactivity in children; 
People with the MTHFR(methyl 
tetrahydrafolate reductase) 
gene are predisposed to folate 
de ciency and more likely to have 
ADHD. 1,2
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ADHD

Antioxidant Status
Oxidative imbalance is prevalent in ADHD 
patients and likely plays a causative role; 
De ciency of glutathione common in ADHD.3,4,5,6
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Vitamins D and E
Low vitamin D status is linked to 
ER\MIX]��%RMQEP�WXYHMIW�GSR½VQ�XLI�
role of vitamins D and E in reducing 
ER\MIX]�VIPEXIH�FILEZMSV�24,25,26,27

Vitamin B6 
'SJEGXSV�MR�W]RXLIWMW�SJ�GEPQMRK�
RIYVSXVERWQMXXIVW�WYGL�EW�+%&%�
(gamma-aminobutyric acid), 
serotonin and dopamine.19,20,21

Selenium
Repletion of selenium to normal levels 
reduced anxiety scores in clinical trials; 
7SQI�WYKKIWX�XLI�QIGLERMWQ�SJ�EGXMSR�
is due to its role in key regulatory 
proteins (selenoproteins).14,15

Vitamin B3
3RI�SJ�XLI�W]QTXSQW�SJ�WIZIVI�
&��HI½GMIRG]��TIPPEKVE�MW�ER\MIX]��
4LEVQEGSPSKMGEP�HSWIW�SJ�&��QE]�IRLERGI�
XLI�GEPQMRK�IJJIGXW�SJ�+%&%�MR�XLI�FVEMR��
'SRZIVXW�XV]TXSTLER�XS�WIVSXSRMR���������

Zinc 
Reduces anxiety in clinical trials, possibly due to its 
MRXIVEGXMSR�[MXL�21(%��2�QIXL]P�(��EWTEVXEXI�
VIGITXSVW�MR�XLI�FVEMR�[LMGL�VIKYPEXI�QSSH�16,17,18

Chromium  
Its effect on serotonin 
transmission may explain its 
anxiolytic (anxiety relieving)  
effect in animal studies.�����

Magnesium
6IKYPEXIW�XLI�,4%� 
�L]TSXLEPEQMG�TMXYMXEV]�EHVIREP�E\MW�[LMGL�
GSRXVSPW�TL]WMGEP�ERH�TW]GLSPSKMGEP�VIEGXMSRW�
XS�WXVIWW��(I½GMIRG]�GER�MRHYGI�ER\MIX]�ERH�
IQSXMSREP�L]TIV�VIEGXMZMX]���������

Copper
-RXIKVEP�TEVX�SJ�GIVXEMR�GLIQMGEPW�
MR�XLI�FVEMR��WYGL�EW�IRHSVTLMRW�
XLEX�GEPQ�ER\MSYW�JIIPMRKW��
%R\MIX]�PMOI�FILEZMSV�QE]�
FI�I\EGIVFEXIH�[MXL�GSTTIV�
HI½GMIRG]�8,9,10

Serine
Exerts a calming effect by buffering 
XLI�EHVIREP�VIWTSRWI�XS�TL]WMGEP�
or emotional stress; Lowered 
ER\MIX]�WGSVIW�SJ�TEXMIRXW�[MXL�
post traumatic stress disorder.5,6,7

Choline
4VIGYVWSV�XS�XLI�RIYVSXVERWQMXXIV�
EGIX]PGLSPMRI��[LMGL�EJJIGXW�JSGYW�
ERH�QSSH��0S[�PIZIPW�SJ�GLSPMRI�
linked to anxiety.���

Inositol
%�RIYVSGLIQMGEP�QIWWIRKIV�MR�XLI�FVEMR��
MRSWMXSP��ZMXEQMR�&��EJJIGXW�HSTEQMRI�ERH�
WIVSXSRMR�VIGITXSVW��8VMEPW�GSR½VQ�MX�MW�ZIV]�
effective in reducing panic attacks.1,2

Folate
Aids in production 
of neurotransmitters 
WYGL�EW�HSTEQMRI�ERH�
WIVSXSRMR��[LMGL�LEZI�
a calming effect on 
mood.��������

'ST]VMKLX������7TIGXVE'IPP�0EFSVEXSVMIW��-RG��� 
%PP�VMKLXW�VIWIVZIH��(SG����������

ANXIETY

Carnitine
7XYHMIW�WLS[�XLEX�
carnitine can reduce 
anxiety and improve 
feelings of well being.28,29
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Zinc Regulates immune 
system including allergic 
VIWTSRWI��(I½GMIRG]�
can exacerbate asthma 
symptoms.31,32

Vitamin A 
Prevents exercise-induced 
asthma; Regulates bronchial 
responsiveness.25,26

Vitamin C Dilates bronchial 
airways; Inhibits histamine-induced 
constriction of airways; Needed for 
production of epinephrine, which 
mitigates asthma attacks.21,22

Selenium Part of the 
enzyme (called glutathione 
peroxidase) that protects against 
asthmatic lung tissue damage; 
Supplementation trials are 
promising.27,28,29,30

Vitamin B6 Binds with 
the chemical that causes airway 
constriction (histamine) and 
inactivates it;  The common asthma 
drug theophylline depletes B6.23,24

Magnesium Promotes 
relaxation of bronchial smooth 
muscle; Inhibits histamine release; 
Reduces tendency to develop 
anaphylaxis; Low intracellular levels 
linked to asthma severity.1,2,3,4

Vitamin D Higher 
levels increase lung capacity in 
EWXLQEXMGW��(I½GMIRG]�MRGVIEWIW�
severity of asthma attacks.18,19,20

Folate Plays a key role 
in cellular immunity; Low folate 
status linked to severity of an 
allergic response.16,17

Choline Animal and human 
studies show that taking choline 
strongly suppresses oxidative 
stress in lung tissue caused by 
asthma.14,15

Vitamin E In pulmonary 
epithelial tissue (inside surface of 
PYRKW��ZMXEQMR�)�½KLXW�MR¾EQQEXSV]�
enzymes that cause asthmatic 
symptoms.10,11,12,13

Coenzyme Q10 Steroid 
medications for asthma cause damage 
to mitochondria (site of cellular energy 
production); CoQ10 repairs this damage 
and may reduce corticosteroid dosage in 
asthmatics.8,9

Carnitine 
Protects the surface 
of the lungs; Improves 
pulmonary function in 
asthmatics; Decreases 
MR¾EQQEXMSR�MR�PYRK�
tissue.5,6,7
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Vitamin A 
One cause of autism may 
be a defect in a retinoid 
receptor protein (G-alpha 
protein) which is critical for 
language processing, attention 
and sensory perception; 
Evidence suggests natural 
ZMXEQMR�%�½\IW�XLMW�TVSXIMR�
defect in autistics.1,2

Glutamine 
Blood levels of this amino acid 
which acts as a neurotransmitter are 
particularly low in autistics. Glutamine 
also helps prevent leaky gut syndrome, 
[LMGL�GER�I\EGIVFEXI�EYXMWXMG�
symptoms.28,29,30 

Glutathione & Cysteine 
'SQQSRP]�HI½GMIRX�MR�EYXMWXMG�TEXMIRXW��PEGO�
SJ�XLIWI�ERXMS\MHERXW�MQTEMV�HIXS\M½GEXMSR�ERH�
methylation processes; Low levels linked to 
neurological symptoms in autism which is often 
GSRWMHIVIH�ER�S\MHEXMZI�WXVIWW�HMWSVHIV�21,22,23,24,25

Folate
Oral folate therapy can resolve 
symptoms of autism in some 
cases, particularly in autistics 
with genes that impair folate 
dependent enzymes.31,32,33

Vitamin C
Improved symptom severity and 
sensory motor scores in autistic 
patients possibly due to interaction 
with dopamine synthesis; Vitamin C 
also has a strong sparing effect on 
glutathione.26,27

Vitamin D
High dose vitamin D therapy 
reversed autistic behaviors 
MR�WIZIVIP]�HI½GMIRX�GLMPHVIR��
1EXIVREP�ZMXEQMR�(�HI½GMIRG]�QE]�
predispose children to autism.3,4,5

Vitamin B1
(I½GMIRG]�PMROIH�
to delayed language 
development; 
Supplementation 
QE]�FIRI½X�EYXMWXMG�
patients.19,20

Vitamin B12
Low B12 impairs methylation 
�HIXS\M½GEXMSR�[LMGL�GEYWIW�XLI�
neurological damage responsible for 
QER]�EYXMWXMG�W]QTXSQW��(I½GMIRG]�SJ�
B12 can cause optic neuropathy and 
vision loss in autistics; B12 raises cysteine 
and glutathione levels.16,17,18

Vitamin B6
Cofactor the neurotransmitters 
serotonin and dopamine; Conversion of 
B6 to its active form is compromised in 
many autistics; Supplementation trials 
with B6 resulted in better eye contact, 
speech and fewer self-stimulatory 
behavior in autistics; Some consider B6 
in combination with magnesium to be a 
breakthrough treatment for autism.14,15

Magnesium
Cofactor for the neurotransmitters  
that affect social reactions and  
emotion; Autistics have low levels; 
Improves effectiveness of B6 therapy.11,12,13

Zinc
)PMQMREXIW�XS\MG�QIVGYV]�JVSQ�FVEMR�XMWWYI��
Zinc/ copper ratio is particularly low in 
autistic kids; Low zinc impairs  the protein 
(called metallothionein) that removes heavy 
metals from the body.8,9,10

Carnitine
Transports fatty acids into 
cells; Low carnitine (common 
in autism) impairs the ability to 
use fatty acids for learning and 
social development.6,7
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Zinc
Improves ef cacy of 
antidepressant drugs; 
Particularly useful for treatment 
resistant patients; Regulates 
neurotransmitters.33,34,35,36

Antioxidants
Oxidative stress in the brain 
alters neurotransmitter function; 
Antioxidants protect our brain, which 
is very sensitive to oxidation; Several 
antioxidants F Vitamins A, C and E, 
Lipoic Acid, CoQ10, Glutathione and 
Cysteine F play a key role in prevention 
and treatment of depression.28,29,30  Inositol

In uences signaling pathways in the 
brain; Particularly effective in SSRI  
(selective serotonin reuptake inhibitor) 
sensitive disorders.24,25

Serine
Regulates brain chemistry; Involved in 
NMDA receptor function; Acts as a 
neurotransmitter; Low levels correlate 
with severity of depression.31,32

Biotin
Part of the B-vitamin complex, biotin de ciency has 
induced depression in animal and human studies.26,27

Selenium
Integral part of regulatory 
proteins (selenoproteins) in 
the brain; Supplementation 
trials are promising; May 
alleviate postpartum 
depression.5,6

Carnitine
Increases serotonin and 
noradrenaline which lift 
mood; In trials, carnitine 
alleviates depression with 
few, if any, side effects.22,23

Vitamin D
Clinical trials suggest increasing 
blood levels of vitamin D, 
which is actually a hormone 
precursor, may improve 
symptoms of depression.19,20,21

Vitamin B2
Low B2 has been implicated 
in depression due to its role 
in methylation reactions in 
the brain.17,18

Vitamin B6
Cofactor for serotonin and 
dopamine production (feel good 
chemicals); Studies indicate that 
low levels may predispose people 
to depression.14,15,16

Vitamin B12
Depression may be a manifestation of B12 
de ciency; Repletion of B12 to adequate 
levels can improve treatment response; 
B12 de ciency common in psychiatric 
disorders.11,12,13

Chromium
Elevates serotonin 
(feel-good neurotransmitter) 
levels in the brain; May be 
particularly effective on eating 
symptoms of depression 
such as carbohydrate craving 
and increased appetite, due 
to its effect on blood sugar 
regulation.37,38,39
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DEPRESSION

Magnesium
De ciency damages NMDA 
(N-methyl-D-aspartate) receptors 
in the brain, which regulate mood; 
Well-documented anti-depressant 
effects.1,2,3,4

Folate
Building block for many \feel-good] 
neurotransmitters such as serotonin, 
dopamine and norepinephrine; Low 
folate causes poor response to anti-
depressant meds; The lower the folate, 
the more severe the depression.7,8,9,10
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Chromium
Helps insulin attach to cell’s 
receptors increasing glucose uptake 
MRXS�GIPP��(I½GMIRG]�GER�GEYWI�MRWYPMR�
resistance; Supplementation trials 
WLS[�HSWI�HITIRHIRX�FIRI½XW�JSV�
X]TI�--�HMEFIXMGW�36,37,38

Lipoic Acid
Enhances glucose uptake 
in skeletal muscle tissue; 
-QTVSZIW�KPYGSWI�XSPIVERGI�
MR�X]TI���HMEFIXMGW��:IV]�
IJJIGXMZI�XVIEXQIRX�JSV�
HMEFIXMG�RIYVSTEXL]���������

Coenzyme Q10
4VSXIGXW�OMHRI]�JVSQ�HMEFIXIW�
VIPEXIH�HEQEKI��-QTVSZIW�KP]GIQMG�
GSRXVSP�MR�X]TI���HMEFIXMGW������

Biotin 
Stimulates glucose-induced insulin 
secretion in pancreatic B-cells; High dose 
FMSXMR�GER�MQTVSZI�KP]GIQMG�GSRXVSP�MR�
diabetics.33,34,35

Magnesium 
(I½GMIRG]�VIHYGIW�MRWYPMR�WIRWMXMZMX]��
0S[�QEKRIWMYQ�I\EGIVFEXIW�JSSX�
ulcers in diabetics.�����

Zinc 
2IIHIH�MR�XLI�W]RXLIWMW��
storage and secretion 
SJ�MRWYPMR��4VSXIGXW�
TERGVIEXMG�&�GIPPW�JVSQ�
HEQEKI��%JJIGXW�XLI�
I\TVIWWMSR�SJ�KIRIW�
linked to diabetes.�����

Glutathione & Cysteine 
+PYXEXLMSRI�GSRXEMRMRK�IR^]QIW�TVSXIGX�
&�GIPPW�[LMGL�EVI�TEVXMGYPEVP]�WIRWMXMZI�XS�
S\MHEXMZI�WXVIWW��8]TI���HMEFIXMGW�LEZI�EFRSVQEP�
antioxidant status; Supplementation with 
XLI�KPYXEXLMSRI�TVIGYVWSV�G]WXIMRI�VIWXSVIW�
antioxidant status.��������

Vitamin B3 
4VIWIVZIW�&�GIPP�JYRGXMSR�
MR�X]TI���HMEFIXMGW��4EVX�SJ�
+8*��KPYGSWI�XSPIVERGI�
JEGXSV�[LMGL�JEGMPMXEXIW�
insulin binding.3,4,5

Glutamine
Stimulates a hormone called 
+04����KPYGEKSR�PMOI�TITXMHI���
that regulates insulin secretion 
EJXIV�QIEPW��-QTVSZIW�MRWYPMR�
WMKREPMRK�ERH�WIRWMXMZMX]������

Carnitine
6IHYGIW�ERH�IZIR�TVIZIRXW�TEMR�
JVSQ�HMEFIXMG�RIYVSTEXL]��-QTVSZIW�
MRWYPMR�WIRWMXMZMX]�F]�MRGVIEWMRK�
glucose uptake and storage.�����������

Inositol
)ZMHIRGI�WYKKIWXW�XLEX�MRSWMXSP�
QE]�FI�IJJIGXMZI�MR�XVIEXMRK�
HMEFIXMG�RIYVSTEXL]������

Vitamin C 
0S[IVW�KP]GSP]WEXIH�LIQSKPSFMR��,F%�G��
ERH�JEWXMRK�ERH�TSWX�QIEP�KPYGSWI�PIZIPW�
ERH�MR�X]TI���HMEFIXMGW���������

Vitamin E 
'SRJIVW�TVSXIGXMSR�EKEMRWX�HMEFIXIW�F]�
TVSXIGXMRK�TERGVIEXMG�&�GIPPW�JVSQ�S\MHEXMZI�
WXVIWW�MRHYGIH�HEQEKI��1E]�TVIZIRX�
TVSKVIWWMSR�SJ�X]TI�-�HMEFIXIW����

Vitamin D 
0S[IVW�VMWO�SJ�X]TI���
ERH���HMEFIXIW��7YTVIWWIW�
MR¾EQQEXMSR�SJ�TERGVIEXMG�
&�GIPPW���:MXEQMR�(�VIGITXSV�
gene linked to diabetes.6,7,8

'ST]VMKLX������7TIGXVE'IPP�0EFSVEXSVMIW��-RG��� 
%PP�VMKLXW�VIWIVZIH��(SG����������

DIABETES

Vitamin B12 
(I½GMIRG]�GSQQSR�MR�HMEFIXMGW�
FIGEYWI�QIXJSVQMR�HITPIXIW�&������
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Carnitine
In supplementation trials, carnitine 
lowers triglycerides, oxidized LDL and 
the atherogenic Lp(a); This effect is 
likely due to its role in transporting 
fatty acids into cells so they can be 
used as fuel. 14,15,16

Zinc
Suboptimal zinc raises dangerous 
lipoproteins that promote vascular 
MR¾EQQEXMSR�ERH�EVXIVMEP�TPEUYI�
formation; Cellular zinc controls the 
gene that makes heart-protective 
HDL (high density lipoprotein). 34,35,36

Choline
Regulates HDL metabolism; 
Part of the enzyme lecithin-
cholesterol acyltransferase 
that has a major impact on 
lipoprotein metabolism. 22,23

Vitamin B5
Favorably alters low density 
lipoprotein metabolism and reduces 
XVMKP]GIVMHIW��*YPP�FIRI½X�SJ�PMTMH�
lowering effects may not be seen for 
up to four months. 12,13

Vitamin B3 
Niacin (B3) effectively lowers 
the highly atherogenic Lp(a) by 
decreasing its rate of synthesis 
in the liver. 10,11

Vitamin D 
Suppresses foam cell formation 
thus reducing risk of lipid-related  
EVXIVMEP�FPSGOEKIW��(I½GMIRG]�
linked to dyslipidemia. 8,9

Magnesium 
(I½GMIRG]�GEYWIW�TVS�
atherogenic  (heart-disease 
causing) changes in lipoprotein 
metabolism; Protects LDL (low 
density lipoprotein) from being 
oxidized. 3,4
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Manganese
Cofactor to an antioxidant 
(superoxide dismutase) 
that repairs damage to 
blood vessels caused by 
oxidized LDL (low density 
lipoprotein). 1,2

Inositol
Decreases small, dense 
LDL especially in 
patients with metabolic 
syndrome; Lowers 
triglycerides. 19,20,21

Vitamin C 
Protects LDL from oxidation, thus making it less 
“sticky” and prone to atherosclerosis (clogging of 
arteries); Prevents white blood cells (monocytes) 
and oxidized LDL from sticking to blood vessel 
wall; Lowers Lp(a) in some people. 5,6,7

Lipoic Acid
-QTVSZIW�PMTMH�TVS½PI�F]�VIHYGMRK�
small, dense LDL (dangerous type); 
Protects vascular lining from oxidized 
cholesterol. 17,18

Chromium
7TIGM½GEPP]�MQTVSZIW�
the dyslipidemia that 
accompanies insulin 
resistance; May increase 
HDL; Synergistic effect 
with niacin (B3) for 
dyslipidemia. 24,25,26

Coenzyme Q10
It is well established that statins, 
often prescribed for dyslipidemia, 
deplete CoQ10; Lowers Lp(a) 
ERH�MQTVSZIW�IJ½GEG]�SJ�WSQI�
dyslipidemia meds. 27,28

Copper
Several copper-dependent enzymes 
EJJIGX�PMTSTVSXIMR�QIXEFSPMWQ��(I½GMIRG]�
contributes to fatty buildup in arteries 
caused by dyslipidemia. 29,30,31

Selenium
Prevents post-prandial (after a meal) 
changes in lipoproteins that make 
them susceptible to oxidation and thus 
harmful. 32,33

Additional nutrients affect lipid metabolism.
This list is non-exhaustive.
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Vitamin K
Inhibits estrogen activity by binding 
to estrogen receptors; Lowers the 
ratio of estradiol (strong estrogen) to 
estrone (weaker estrogen). 14,15

Calcium 
Calcium-D-glucarate lowers estradiol 
levels; Helps breakdown estrogen in 
the liver and convert it to a less toxic 
form. 1,20,21

Vitamin E
Defi ciency impairs estrogen detoxifi cation 
pathway; Some forms of vitamin E inhibit 
estrogen action, especially in breast tissue; 
Low levels linked to higher estrogen. 1,16,17

Vitamin C
Increases the most potent estrogen 
(estradiol) in women on hormone 
therapy; Lowers aromatase (enzyme  
that converts testosterone to 
estrogen) in ovaries. 11,12,13

Vitamin B6 
Protects genes from estrogen-induced 
damage thus lowering risk of hormone 
related cancers; Detoxifi es excess 
estrogen via methylation pathway; 
Estrogen-based oral contraceptives 
cause B6 defi ciency.4,5,6,7
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EstrogenSelenium
Estrogen levels affect how selenium 
is distributed to various tissues in the 
body. 22,23

Magnesium
Cofactor for the enzyme that removes 
toxic forms of estrogen (catechol-O-
methyltransferase); Estrogen alters magnesium 
levels throughout menstrual cycle. 1,24,25,26

Zinc
Estrogen lowers risk of zinc 
defi ciency;  Zinc dependent proteins 
metabolize estrogen. 26,27,28 

Choline
Estrogen stimulates the breakdown of 
phosphatidylcholine (cell membrane) 
so those with low estrogen 
(postmenopausal women) require 
more choline; Detoxifi es excess 
estrogen via methylation pathway.1,32,33

Cysteine
Prevents oxidation of estrogen 
into a dangerous form that causes 
breast cancer. 29,30,31 

Folate 
Defi ciency reduces estrogen levels; 
Excess folate is linked to some 
types of estrogen-related breast 
cancer; Detoxifi es excess estrogen 
via methylation pathway; Regulates 
estrogen’s effect on genes.1,2,3

Vitamin D  
Regulates synthesis of estradiol and 
estrone; Enhances estrogen’s protective 
effect on bones. 8,9,10

Vitamin A
Helps metabolize the biologically active 
estrogen (estradiol) to an inactive form 
(estrone). 18,19
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Carnitine Transports fatty acids into 
mitochondria; Decreases both mental and 
physical fatigue in clinical trials.15,31,32

Vitamin D Low levels are seen 
in patients with chronic fatigue syndrome; 
(I½GMIRG]�GEYWIW�VIHYGIH�QYWGPI�
strength.24,25

Magnesium 
Required to store 
energy molecule 
ATP; Repletion of 
magnesium in chronic 
fatigue patients shows 
clinical improvement in 
energy levels.15,16,17

Vitamin C Assists iron uptake 
and transport; Precursor to carnitine and 
several hormones that affect energy levels. 
Supplementation reduced fatigue in various 
trials.15,16,21

Vitamin A When 
cellular levels of vitamin A are low, 
mitochondrial respiration and ATP 
production decreases.22

Fructose 
Intolerance Fatigue 
(and hypoglycemia) are classic 
symptoms of this condition, 
since it depletes the main form 
of cellular energy, ATP.13,14

B Vitamins Necessary 
for converting food into energy; 
Cofactors in the mitochondrial 
respiratory chain include B1, B2, B3, 
B5, B6, B12 and Folate.8,15,16,26-30

Vitamin E Inverse correlation 
exists between fatigue and vitamin E 
levels.23

Antioxidants Several studies 
GSR½VQ�XLEX�S\MHEXMZI�WXVIWW�I\EGIVFEXIW�GPMRMGEP�
symptoms of fatigue.  Mitochondrial dysfunction 
�MRIJ½GMIRX�IRIVK]�QIXEFSPMWQ�GER�FI�XVIEXIH�
therapeutically with antioxidants such as Selenium, 
Cysteine, a-Lipoic acid and Glutathione, of which 
unusually low levels are seen in chronic fatigue 
patients.12,16,18,19,20

Chromium 
Promotes glucose 
uptake into cells, 
helping stabilize blood 
sugar.16,33

CoQ10 (I½GMIRG]�
causes fatigue due to its 
role in mitochondrial energy 
QIXEFSPMWQ��XLIVETIYXMG�FIRI½XW�
particularly noticeable in chronic 
fatigue syndrome.10,11,12,15

Serine Counteracts the 
overproduction of fatigue-causing 
stress hormones.8,9

Glutamine Mental and physical 
fatigue coincides with reduced levels of this 
amino acid in various tissues. Supplementation 
makes muscle more sensitive to insulin, 
increasing energy levels.5,6,7

Biotin Helps liver utilize glycogen for 
IRIVK]��%RMQEP�WXYHMIW�GSR½VQ�XLEX�FMSXMR�
HI½GMIRG]�GEYWIW�GPMRMGEP�JEXMKYI�4

Asparagine Supplementation of this amino 
acid delayed fatigue during exercise by decreasing 
the rate at which glycogen was used up; needed for 
gluconeogenesis, a process that allows glucose to be 
made from protein to prevent blood sugar from getting 
too low.1,2,3

Zinc (I½GMIRG]�
lowers immunity 
and may cause 
muscle fatigue; 
Involved in several 
reactions for energy 
metabolism.15,34,35
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Minerals
Several enzymes needed to protect 
a woman’s reproductive organs 
(such as superoxide dismutase) are 
dependent on the trace elements 
zinc, copper and magnesium. 
22,30,31,32

Cysteine
N-acetyl cysteine can improve 
ovulation and pregnancy rates in 
women with infertility due to PCOS 
(polycystic ovary syndrome) that 
do not respond to fertility drugs; 
Improves viability of endometrial cells 
in vitro; Precurso to glutathione .25,26,27

Antioxidant Status 
Reproductive cells, including embryos, 
are very susceptible to damage from 
oxidative stress due to the rapid rate 
of growth; Low antioxidant status can 
cause infertility or miscarriage. 19,22,28,29

Glutathione 
Protects eggs (fertilized or not) from damage 
by reactive oxygen species; Protective action 
of follicle stimulating hormone on embryonic 
development is due largely to glutathione 
synthesis.22,23,24

Vitamin B6 & B12
Both are neededto convert toxic 
homocysteine to a benign form; Low 
homocysteine levels linked to a better 
chance of pregnancy.5,6,7,8

Selenium
(I½GMIRG]�MQTPMGEXIH�MR�
miscarriage and infertility; In 
one trial, 100% of infertile 
women achieved pregnancy 
after supplementation. 20,21

Vitamin E
Protects reproductive cells 
(follicles); May improve endometrial 
response (ability of fertilized egg to 
implant into uterine wall propersly) 
during IVF. 16,17,18,19

Vitamin D
Higher levels linked to better 
success rates of IVF (in vitro 
JIVXMPM^EXMSR��-R¾YIRGIW�TVSHYGXMSR�
of the sex hormones estradiol and 
progesterone.13,14,15

Vitamin C 
Increases serum progesterone 
levels; Induces ovulation in some 
women; Enhances effect of the 
fertility drug clomiphene.9,10,11,12
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Female Infertility

Folate 
 Protects genes during rapid cell division 
which increases likelihood of a healthy embryo 
�ZME�QIXL]PEXMSR�SJ�(2%��(I½GMIRG]�VEMWIW�
homocysteine which damages reproductive 
cells.1,2,3,4
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Selenium 
(I½GMIRG]�MW�PMROIH�XS�
½FVSQ]EPKME��-R�SRI�XVMEP��
W]QTXSQW�MQTVSZIH�MR���	�
SJ�TEXMIRXW�WYTTPIQIRXIH�
[MXL�WIPIRMYQ�JSV�EX�PIEWX� 
��[IIOW���������

Antioxidants  
0S[�ERXMS\MHERX�WXEXYW�MRGVIEWIW�TEMR�MR�
½FVSQ]EPKME��[LMGL�MW�SJXIR�GSRWMHIVIH�
ER�S\MHEXMZI�WXVIWW�HMWSVHIV���������

Magnesium
-RZSPZIH�MR�TEMR�TIVGITXMSR
TEXL[E]W�ERH�QYWGPI�GSRXVEGXMSR��
8VIEXQIRX�[MXL�QEKRIWMYQ�GER�
MQTVSZI�XIRHIVRIWW�ERH�TEMR���������

Zinc�&PSSH�PIZIPW�SJ�^MRG�EVI�
EWWSGMEXIH�[MXL�E�RYQFIV�SJ�XIRHIV�
TSMRXW�MR�½FVSQ]EPKMG�TEXMIRXW�22

Coenzyme Q10
'PMRMGEP�XVMEPW�GSRWMWXIRXP]�
WLS[�XLEX�'S5���VIHYGIW�
½FVSQ]EPKME�W]QTXSQW�WYGL�EW�
TEMR�ERH�JEXMKYI��������

Vitamin B1�8LMEQMR��&��HI½GMIRG]�
QMQMGW�½FVSQ]EPKME�W]QTXSQW�MRGPYHMRK�WIVSXSRMR
HITPIXMSR��HIGVIEWIH�TEMR�XLVIWLSPH��E�HIGVIEWI�MR�
VITEMV�IR^]QIW��QYWGPI�WSVIRIWW�ERH�TSSV�IRIVK]�
TVSHYGXMSR��QYWGPI�JEXMKYI�������

Vitamin D  
0S[�PIZIPW�MQTEMV�RIYVSQYWGYPEV�
JYRGXMSR�ERH�GEYWI�QYWGPI�TEMR�
(I½GMIRG]�MW�GSQQSR�MR
½FVSQ]EPKME�TEXMIRXW����������������

Serine
&PSSH�PIZIPW�SJ�XLMW�EQMRS�EGMH�
EVI�QYGL�PS[IV�MR�½FVSQ]EPKME�
TEXMIRXW������

Choline & Inositol
%PXIVIH�PIZIPW�SJ�FSXL�RYXVMIRXW�WIIR�MR�
½FVSQ]EPKME��'LSPMRI�
�MRSWMXSP�EVI� 
MRZSPZIH�MR�TEMR�TIVGITXMSR���������

Carnitine  
(I½GMIRG]�GEYWIW�QYWGPI�TEMR�HYI� 
XS�MRIJ½GMIRX�GIPPYPEV�IRIVK]� 
QIXEFSPMWQ��QMXSGLSRHVMEP�Q]STEXL]�
[LMGL�TVIWIRXW�EW�½FVSQ]EPKME����

'ST]VMKLX������7TIGXVE'IPP�0EFSVEXSVMIW��-RG��� 
%PP�VMKLXW�VIWIVZIH��(SG����������

FIBROMYALGIA
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CoQ10  
Aids mitochondrial metabolism; 
May prevent migraines.

Vitamin D & Calcium
7QEPP�XVMEPW�WLS[�FIRI½X�[MXL�GSQFMRIH�
supplementation.

Glutathione 
Low levels of glutathione peroxidase
implicated in migraine etiology.

Vitamin B2  
Effective for migraine prevention,
aids mitochondrial energy
metabolism.

Magnesium 
)J½GEGMSYW�JSV�QMKVEMRI�TVIZIRXMSR�MR�WIZIVEP�
XVMEPW��1EKRIWMYQ�HI½GMIRG]�GER�GEYWI�EVXIVMEP�
spasm and its role in neurotransmission may 
explain the migraine-magnesium depletion link.

Vitamin B3
Dilates blood vessels;
Increases serotonin.

Folate MTHFR gene 
linked to migraines. This gene 
raises folate requirements.

Vitamin B12 
Scavenges nitric oxide, which 
is implicated in migraine 
pathogenesis.

Vitamin C  
Newly discovered role in neural 
tissue may explain its clinical 
FIRI½X�MR�E�HSYFPI�FPMRH�XVMEP�SR�
headache frequency.

Lipoic Acid
Enhances mitochondrial 
energy metabolism.

Carnitine 
Implicated in migraine
pathophysiology due to 
its role in mitochondrial 
energy metabolism.
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Magnesium 
Promotes dilation of blood 
vessels; Low intracellular levels 
are a well established cause of 
hypertension. 31,32,33

Folate Lowers blood pressure 
by improving endothelial function, or 
the ability of blood vessels to properly 
dilate.  27,28

Oleic Acid
The benefi ts of olive oil for blood 
pressure are largely due to its high 
oleic acid content, which protects 
endothelial cells (inner lining of blood 
vessels) from infl ammation. 22,23,24

Calcium Optimal calcium 
status reduces vasconstriction; 
Particularly effective for salt-
sensitive hypertension as it 
increases sodium excretion. 9,29,30

Carnitine Lowers blood pressure 
in the same way as ACE inhibitors, a common 
hypertension drug which reduces angiotensin, a 
substance that causes arteries to constrict; Its 
role in fat metabolism explains this effect. 25,26

Copper 
Regulates enzymes that keep 
blood vessels dilating properly; 
Depletion causes hypertension; 
Supplementation trials positive. 
34,35,36

Cysteine
Anti-hypertensive 
effects stem from 
its role as a potent 
antioxidant; Effective 
vasolidator. 20,21

Lipoic Acid
Improves vascular tone; 
Causes vasolidation; Works 
like calcium channel blocker 
meds; Recycles vitamins C, E 
and Cysteine. 18,19

Coenzyme Q10
Improves bioenergetics of blood vessel 
wall; Defi ciency highly correlated to 
hypertension; Benefi ts of CoQ10 often 
not seen for several weeks. 9,16,17

Vitamin E Increases nitric 
oxide synthase, an enzyme that causes 
blood vessels to dilate; Protects blood 
vessels from damage. 14,15

Vitamin D Low vitamin 
D is strongly linked to hypertension, 
possibly due to its role in calcium 
transport; Augments blood pressure 
lowering effect of calcium; Keeps blood 
vessels smooth and healthy. 9,12,13

Vitamin C Improves the 
ability of blood vessels to react 
appropriately to relaxation signals; 
Increases nitric oxide, a powerful 
vasodilator. 9,10,11,

Vitamin A    
Suppresses the growth of vascular smooth muscle, thus 
keeping blood vessels (lumen) clear and wide. 3,4

Vitamin B2 People with a 
certain gene (called MTHFR type TT) tend 
to respond well to B2 therapy for lowering 
blood pressure. 5,6

Biotin 
Pharmacological doses reduce 
systolic blood pressure by 
activating an enzyme (cGMP) 
that causes smooth muscle to 
relax. 1,2
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Vitamin B6 Lowers 
homocysteine, a toxin that makes arteries 
stiff and raises blood pressure; Low B6 is 
strongly linked to hypertension. 6,7,8,9

Glutathione    
Oxidative stress, which 
often manifests as 
glutathione defi ciency, can 
induce hypertension. 39,40

Zinc Regulates angiotensin and endothelin, 
two enzymes that directly affect blood 
pressure; Defi ciency causes blood vessels to 
constrict. 37,38

 
Additional nutrients affect blood pressure. 
This list is non-exhaustive.
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Choline
Hypothyroidism negatively affects choline 
function in the brain, which can affect
mood and cognition.29,30

Carnitine
Decreased tissue levels of carnitine in both 
hypo- and hyperthyroidism contribute to
muscle fatigue.24,25,26

Selenium
Converts thyroid hormones T4 (thyroxine) 
MRXS�8���XVMMSHSXL]VSRMRI��(I½GMIRG]�
reduces T3 levels causing classic 
hypothyroidism symptoms such as fatigue, 
depression and/or weight gain.18,19,20,21

Lipoic Acid
Improves endothelial function in
people with subclinical
hypothyroidism; Protects thyroid
cells from oxidative stress;
May interfere with T4 therapy.27,28

Asparagine
This amino acid is part of the structure of
thyroid stimulating hormone which regulates 
communication with other hormones.22,23

Glutathione
,]TSXL]VSMHMWQ�HIGVIEWIW�IJ½GEG]�SJ�
some antioxidants, such as glutathione 
peroxidase and superoxide dismutase.1,2

Copper Low levels 
seen in experimentally induced 
hypothyroidism; Indirectly affects 
thyroid status by its antioxidant
role via superoxide dismutase.17

Zinc
Increases thyroid
LSVQSRI�8��MR�HI½GMIRX
subjects.15,16,17,20,21

Vitamin A
Activates gene that regulates TSH 
(thyroid stimulating hormone).12,13,14

Vitamin C and E
Partially restores thyroid function
[LIR�PMZIV�HIXS\M½GEXMSR�EFMPMX]�MW
compromised.2,8,9,10,11

B Vitamins
%�HI½GMIRG]�MR�&���&���SV�&���JSPEXI�GER�GEYWI�IPIZEXIH
homocysteine, which is linked with hypothyroidism. 
Folic acid levels have been linked to levels of thyroid 
stimulating hormone (TSH).3,4,5,6,7
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Vitamin E
Limits destructive cell behavior caused 
F]�MR¾EQQEXSV]�IR^]QIW�KSRI�[MPH��
6IHYGIW�HEQEKI�JVSQ�XYQSV�RIGVSWMW�
JEGXSV�EPTLE��82*�_��(I½GMIRG]�
TVIHMWTSWIW�E�TIVWSR�XS�MR¾EQQEXMSR��
related diseases. 15,16

Copper 
(I½GMIRG]�PS[IVW�IR^]QI�EGXMZMX]�
�WYGL�EW�WYTIVS\MHI�HMWQYXEWI�
XLEX�½KLXW�MR¾EQQEXMSR��0S[IVW�
HEQEKMRK�MWSTVSWXERIW��E�F]�TVSHYGX�
SJ�MR¾EQQEXMSR� 34,35,36

Coenzyme Q10
(IGVIEWIW�WIZIVEP�MR¾EQQEXSV]�
QEVOIVW��'64�ERH�-0���MR�
WYTTPIQIRXEXMSR�XVMEPW��%JJIGXW�
KIRIW�XLEX�GSRXVSP�VIWTSRWI�XS�
MR¾EQQEXSV]�WXVIWW��21,22,23

Vitamin D
4SXIRX�QSHYPEXSV�SJ�MR¾EQQEXMSR��
,IPTW�XYVR�SJJ�GLVSRMG�MR¾EQQEXSV]�
VIWTSRWIW��-RLMFMXW�TVS�MR¾EQQEXSV]�
cytokine production. 13,14

Vitamin C 
0S[�ZMXEQMR�'�PMROIH�XS�MR¾EQQEXMSR��
-RZIVWIP]�VIPEXIH�XS�'�VIEGXMZI�TVSXIMR�
�'64��E�QEVOIV�JSV�W]WXIQMG�MR¾EQQEXMSR��
-RGVIEWIW�KPYXEXLMSRI��10,11,12

Cysteine 
4VSXIGXW�SVKERW�WYGL�EW�FPSSH�ZIWWIPW��
FVEMR�ERH�PMZIV�JVSQ�MR¾EQQEXSV]�
HEQEKI��4VIGYVWSV�XS�KPYXEXLMSRI�
TVSHYGXMSR��7YTTPIQIRXEXMSR�[MXL�
2�EGIX]P�G]WXIMRI�VEMWIW�KPYXEXLMSRI��8,9

Magnesium 
(I½GMIRG]�EGXMZEXIW�TVS��
MR¾EQQEXSV]�GLIQMGEPW�GEPPIH�
G]XSOMRIW��(I½GMIRG]�[MPP�EPWS�
OMGO�WXEVX�E�HEQEKMRK�MQQYRI�
VIWTSRWI�F]�EGXMZEXMRK�GIPPW�GEPPIH�
PIYOSG]XIW�ERH�QEGVSTLEKIW��3,4,5

'ST]VMKLX������7TIGXVE'IPP�0EFSVEXSVMIW��-RG��� 
%PP�VMKLXW�VIWIVZIH��(SG����������

INFLAMMATION

Manganese
'SJEGXSV�XS�XLI�
TS[IVJYP�ERXMS\MHERX�
WYTIVS\MHI�HMWQYXEWI�
XLEX�½KLXW�MR¾EQQEXMSR�
within cells. 1,2

Glutamine
(IGVIEWIW�G]XSOMRI�
TVSHYGXMSR��-RZSOIW�
ER�ERXM�MR¾EQQEXSV]�
VIWTSRWI��4VIGYVWSV�
XS�KPYXEXLMSRI�19,20

Glutathione 
6ITEMVW�HEQEKI�XS�GIPPW�
GEYWIH�F]�MR¾EQQEXMSR��
6IKYPEXIW�XLI�TVSHYGXMSR�SJ�
TVS�MR¾EQQEXSV]�G]XSOMRIW��
Recycles vitamins C and E. 6,7

Lipoic Acid
2IYXVEPM^IW�JVII�VEHMGEPW�GEYWIH�
F]�YRGSRXVSPPIH�MR¾EQQEXMSR�MR�
FSXL�[EXIV�ERH�PMTMH�TLEWIW�SJ�XLI�
GIPP��4VSXIGXW�IRHSXLIPMEP�GIPPW�JVSQ�
MR¾EQQEXMSR��6IKIRIVEXIW�SXLIV�
ERXMS\MHERXW�WYGL�EW�ZMXEQMR�)��'�ERH�
KPYXEXLMSRI��17,18

Vitamin B6
Low B6 status is 
PMROIH�XS�LMKL�PIZIPW�
SJ�'64�ERH�W]WXIQMG�
MR¾EQQEXMSR��24,25

Vitamin B2
6MFS¾EZMR��&��LIPTW�QMRMQM^I�
TEMR�EWWSGMEXIH�[MXL�MR¾EQQEXMSR��
(IXS\M½IW�LSQSG]WXIMRI��ER�
amino acid that indirectly causes 
MR¾EQQEXMSR�MR�ZEVMSYW�XMWWYIW��26,27

Vitamin A
6IKYPEXIW�XLI�GIPPYPEV�MQQYRI�VIWTSRWI�XS�
MR¾EQQEXSV]�WMKREPW��(I½GMIRG]�MRGVIEWIW�
XLI�WIZIVMX]�SJ�GLVSRMG�MR¾EQQEXMSR��>MRG�
HITPIXMSR�PS[IVW�ZMXEQMR�%�WXEXYW��28,29,30

Zinc
-R¾EQQEXMSR�VEMWIW�HIQERH�JSV�^MRG��
4VS�MR¾EQQEXSV]�GLIQMGEPW��G]XSOMRIW�
dose dependently decrease in response 
XS�^MRG�VITPIXMSR��31,32,33

Selenium 
7YFGPMRMGEP�HI½GMIRG]�
RIKEXMZIP]�EPXIVW�KIRIW�
XLEX�VIKYPEXI�XLI�
MR¾EQQEXSV]�VIWTSRWI��
(I½GMIRG]�TVSQSXIW�
ZEWGYPEV�MR¾EQQEXMSR��37,38

%HHMXMSREP�RYXVMIRXW�EJJIGX�MR¾EQQEXMSR��8LMW�PMWX�MW�RSR�I\LEYWXMZI��
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Vitamin A Studies
WYKKIWX�ZMXEQMR�%�HI½GMIRG]
alters brains waves in non-
REM sleep causing sleep to
be less restorative.24,25

Zinc & Copper  
Both interact with NMDA  
�2�QIXL]P�(EWTEVXEXI�VIGITXSVW�MR�XLI�FVEMR�
that regulate sleep; A higher Zn/Cu ratio is 
linked to longer sleep duration.15,19,20

Oleic Acid 8LMW�JEXX]�
acid is a precursor of oleamide, 
which regulates our drive for 
sleep and tends to accumulate in 
XLI�WTMREP�¾YMH�SJ�WPIIT�HITVMZIH�
animals. Oleic acid also facilitates 
the absorption of vitamin A.21,22,23

Vitamin B1  
�8LMEQMR�-R�GPMRMGEP�XVMEPW��
WYTTPIQIRXEXMSR�SJ�LIEPXL]�MRHMZMHYEPW�
XLEX�LEH�QEVKMREP�&��HI½GMIRG]�
improved their sleep.1,2,3

Magnesium 
-QTVSZMRK�QEKRIWMYQ�WXEXYW�MW�
EWWSGMEXIH�[MXL�FIXXIV�UYEPMX]�
sleep; Mimics the action
of melatonin; Also alleviates 
insomnia due to restless leg 
W]RHVSQI�14,15,16,17,18

Vitamin B12
2SVQEPM^IW�GMVGEHMER�VL]XLQW
�WPIIT�[EOI�G]GPIW��8LIVETIYXMG
FIRI½XW�SJ�&���WYTTPIQIRXEXMSR�
both oral and intravenous, seen in
studies.10,11,12,13

Folate & Vitamin B6
Both are cofactors for several
neurotransmitters in the brain such as
WIVSXSRMR�ERH�HSTEQMRI��QER]�SJ
which regulate sleep patterns. 4,6,7,8,9

Vitamin B3 
�2MEGMR�-RGVIEWIW�6)1�
WPIIT��-QTVSZIW�FSXL�
UYEPMX]�ERH�UYERXMX]�
SJ�WPIIT�F]�GSRZIVXMRK�
XV]TXSTLER�XS�WIVSXSRMR�4,5

'ST]VMKLX������7TIGXVE'IPP�0EFSVEXSVMIW��-RG��� 
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Vitamin B2
Helps recycle folate into a 
usable methyl-donor form; 
4VIGYVWSV�XS�*%(��¾EZMR�
adenine dinucleotide) 
which assists methylation 
reactions.1,2,3

Selenium
Inhibits a methylating enzyme 
(DNA methyltransferase) in cancer 
KIRIW��IJJIGXMZIP]�XYVRMRK�XLIQ�SJJ��
Selenoproteins protect DNA and 
metabolize methionine.30,31

Copper
7IZIVEP�OI]�IR^]QIW�RIIHIH�JSV�
methylation reactions are copper 
dependent.25,26,27 

 

Zinc
(I½GMIRG]�GER�PS[IV�XLI�EFMPMX]�
to use methyl groups from methyl 
donors such as SAMe, thus 
causing global hypo-methylation 
of DNA.32,33,34

Magnesium
Its role in the methylation of genes 
that affect glucose metabolism may 
I\TPEMR�XLI�PMRO�FIX[IIR�QEKRIWMYQ�
HI½GMIRG]�ERH�HMEFIXIW�28,29 

Vitamin B6
Cofactor for the enzyme  
(serine hydroxyl methyl 
transferase) that 
transfers methyl units.7,8

Vitamin C
(I½GMIRG]�EPXIVW�QIXL]PEXMSR�TEXXIVRW�
in cancer cells;  Also a cofactor for 
methylating enzymes.23,24

Glutathione
(I½GMIRG]�MQTEMVW�QIXL]PEXMSR�
reactions and hinders synthesis 
of the methyl donor SAMe.21,22

Serine
Important methyl donor, 
especially in the case of folate 
HI½GMIRG]�18,19,20

Choline 
A major source of methyl groups 
�QIXL]P�HSRSV��(I½GMIRG]�PMROIH�
to DNA damage.15,16,17

Folate
Methyl donor for many reactions in the 
body, including neurotransmitter synthesis 
ERH�GSRZIVWMSR�SJ�LSQSG]WXIMRI�XS�
methionine; Precursor to SAMe; Required 
for proper DNA synthesis.12,13,14

Vitamin B12
&���MW�E�OI]�IR^]QI�
needed in the synthesis of 
S-adenosylmethionine (SAMe), 
the body’s most important methyl 
donor. Methionine synthase, 
an enzyme that catalyzes 
the methylation cycle is B12 
dependent.9,10, 11
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METHYLATION

Vitamin B3
Maintains proper 
methylation of genes that 
suppress tumor formation 
and growth.3,4,5,6
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Antioxidants Clinical trials show 
antioxidant therapy is an effective treatment for 
chronic pain; Vitamin E reduces neuropathic pain; 
Vitamin C can lower morphine consumption after 
surgery; Coenzyme Q10 relieves statin-induced 
myopathy.28,29,30,31,32

Vitamin D�(I½GMIRG]�SJXIR�
presents clinically as muscle or bone 
pain.23,24,25

Choline %GXMZEXIW�WTIGM½G�
receptors in brain and spine that 
lower acute pain.17,18

Lipoic Acid 
Very effective treatment for 
neuropathic pain.26,27

Vitamin B1, B2, B6, B12  
These produce a dose dependent decrease in various 
kinds of pain (heat, pressure, chemical); Increases sensitivity 
to pain meds; Their effect is likely mediated through 
serotonergic neurotransmitters.19,20,21,22

Cysteine  
Reduces pain caused by systemic 
MR¾EQQEXMSR�HYI�XS�MXW�TSXIRX�
antioxidant properties.1,2

Minerals is a cofactor for the potent 
ERXMS\MHERX�WYTIVS\MHI�HMWQYXEWI��[LMGL�½KLXW�
free radicals, a known source of pain. Copper 
supplementation can relieve arthritic pain. 
Treatment with Selenium improves muscle pain 
MR�HI½GMIRX�TEXMIRXW��6IWIEVGL�WYKKIWXW�FSXL�Zinc 
and Calcium play a role in the transmission of 
pain signals through nerves.12,13,14,15,16

Magnesium 
Lowers pain by blocking 
NMDA receptors in spinal 
cord; Effective in reducing 
post-operative pain.9,10,11

Carnitine�(I½GMIRG]� 
of this amino acid may manifest  
as muscle weakness, pain (myalgia) or 
neuropathy. Supplementation reduces 
several types of chronic pain.6,7,8

Oleic Acid This fatty acid is a 
precursor of oleamide, an analgesic that affects 
neurotransmitters such as dopamine, serotonin, 
acetylcholine and GABA (gamma amino butyric 
acid), all of which play a role in pain signaling.4,5

Inositol 
In animal studies, 
treatment with inositol 
induces antinociception 
(pain reduction).3,17
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Minerals
The trace minerals zinc, copper, 
magnesium, manganese and selenium are 
critical cofactors for the major antioxidant 
enzymes, which are important in repairing 
cellular damage caused by hypoxia (lack of 
oxygen) in sleep apnea. 23,24

Vitamin D
People with sleep apnea have a high 
TVIZEPIRGI�SJ�ZMXEQMR�(�HI½GMIRG]��
The worse the apnea, the more severe 
XLI�HI½GMIRG]��)ZMHIRGI�WYKKIWXW�
low vitamin D worsens sleep apnea’s 
negative effect on heart disease risk. 
15,16,17

Glutathione 
0S[�PIZIPW�PMROIH�XS�WPIIT�ETRIE��8LMW�
powerful antioxidant helps repair liver 
damage caused by sleep apnea. 25,26,27

Copper
Considered a strong predictor of oxidative 
WXVIWW�MR�WPIIT�ETRIE�TEXMIRXW��'STTIV Ẃ�VSPI�
as a key cofactor in the powerful antioxidant 
WYTIVS\MHI�HMWQYXEWI��73(�I\TPEMRW�XLMW��73(�
is very low in apnea patients. 21,22

Vitamin A
Sleep apnea patients have low retinol 
�ZMXEQMR�%��6IXMRSP�WYTTVIWWIW�XLI�
growth of vascular smooth muscle, 
a process that causes blood vessels 
to clog, linking low vitamin A levels 
to the cardiovascular complications 
seen in sleep apnea patients. 13,14

Vitamin E  
Mitigates the oxidative stress seen 
MR�WPIIT�ETRIE�TEXMIRXW��;SVOW�
synergistically with vitamin C. 5,11,12

Vitamin C 
Improves endothelial function (blood vessel 
health) in sleep apnea patients to levels seen 
in people without sleep apnea. 9,10,11

Antioxidant Status 
It is well documented that sleep apnea 
patients have both reduced antioxidant 
capacity and higher levels of oxidative 
stress than controls. 5,6,7,8
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SLEEP APNEA

Cysteine
Oral supplementation with cysteine, the 
precursor to glutathione, has therapeutic 
potential for sleep apnea. Snore time and 
HYVEXMSR�[IVI�WMKRM½GERXP]�VIHYGIH�JSV�TEXMIRXW�
treated with N-acetyl cysteine compared to 
untreated sleep apnea patients. 1,2,3,4

Selenium
In one case report, selenium 
supplementation completely stopped 
snoring caused by non-obesity sleep 
ETRIE��7IPIRMYQ Ẃ�VSPI�EW�E�TSXIRX�
antioxidant may reduce the oxidative 
stress seen in sleep apnea patients. 
18,19,20

Additional nutrients affect sleep apnea. 
This list is non-exhaustive.
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Vitamin D 
Positively associated with 
telomere length due to its 
ERXM�MR¾EQQEXSV]�VSPI�23

Manganese 
Required cofactor in Mn 
superoxide dismutase, a 
HI½GMIRG]�MR�[LMGL�HIGVIEWIW�
telomerase activity.24

Vitamin C Protects DNA 
from oxidation. In vitro studies show 
it slows down age-related telomere 
shortening in human skincells.19,20

Selenium In vitro 
supplementation extended telomere 
length in liver cells; selenoproteins 
protect DNA.13,14,15,16

Vitamin E Enhances 
DNA repair as well as removal 
of damaged DNA; Shown in vitro 
to restore telomere length on 
human cells.21,22

Glutathione 
Interference of glutathione 
dependent antioxidant defenses 
accelerates telomere erosion.17,18

Folate�-R¾YIRGIW�
telomere length via 
DNA methylation.1,2,3

Magnesium Induced 
HI½GMIRG]�WLSVXIRIH�XIPSQIVIW�MR�
rat livers; Regulates chromosome 
separation in cell replication.12

Copper Key cofactor 
in the potent antioxidant 
superoxide dismutase that is 
known to protect telomeres.11

Zinc Important cofactor 
for DNA repair enzymes; 
key role in regulating 
MR¾EQQEXMSR�9

Cysteine  

Stem cell treatment with N-acetyl 
cysteine corrects DNA damage in 
telomeres.8

B2, B6 and B12  

Crucial for proper DNA methylation.6,7

B3 Extends lifespan of 
human cells in vitro; Slows 
telomere attrition rate by 
reducing reactive oxygen 
species in mitochondria.4,5
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TELOMERES

Calcium  
Required cofactor to 
prevent DNA replication 
errors.25
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Carnitine
Boosts dopamine, which is directly 
related to testosterone levels; May 
prevent testosterone decline after 
intense physical stress.21,22,23,24

Vitamin D 
Actually a hormone, vitamin D 
regulates the synthesis of testosterone; 
Supplementation can signifi cantly increase 
total, free and bioactive testosterone 
levels.8,9,10,11,12

Vitamin E
Long term administration of some 
forms of vitamin E may reduce 
testosterone levels.16,17

Magnesium  
Makes testosterone more biologically 
active in the body; Raises free and 
total testosterone levels in men.25,26,27

Vitamin B6 
Regulates sex hormones;  Vitamin B6 
reduces prolactin which stimulates 
hypothalamus to increase testosterone; 
B6 also a cofactor for dopamine synthesis 
which infl uences testosterone levels.4,5,6,7

Folate 
Defi ciency reduces circulating 
testosterone; Evidence suggests 
testosterone may regulate folate 
metabolism.1,2,3
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Testosterone
Vitamin K
Defi ciency reduces testosterone 
production because the rate-limiting 
enzyme for testosterone synthesis 
(Cyp11a) is vitamin K dependent. 13,14,15

Vitamin C
Studies suggest it protects prostate from 
testosterone induced tumors.18,19,20

Zinc
Defi ciency lowers testosterone levels; 
Inhibits prolactin secretion (testosterone 
inhibiting hormone); Supplementation 
increases testosterone depending on 
baseline levels.28,29,30,31



REFERENCES

www.SpectraCell.com

Copyright 2013 SpectraCell Laboratories, Inc.  
All rights reserved. Doc 392 03.13

16Hartman T, Dorgan J, Woodson K et al. E! ects of long-term alpha-tocopherol supplementation on 
serum hormones in older men. Prostate 2001;46:33-38.

17Hartman T, Dorgran K, Virtamo J et al. Association between serum alpha-tocopherol and serum 
androgens and estrogens in older men. Nutr Cancer 1999;35:10-15.

18Li S, Ryu J, Park S et al. Vitamin C supplementation prevents testosterone-induced hyperplasia of rat 
prostate by dow-regulating HIF-1alpha. J Nutr Biochem 2010;21:801-808.

19Ripple M, Henry W, Rago R et al. Prooxidant-antioxidant shi"  induced by androgen treatment of 
human prostate carcinoma cells. J Natl Cancer Inst 1997;89:40-48.

20Das U, Mallick M, Debnath J et al. Protective e! ect of ascorbic acid on cyclophosphamide-induced 
testicular gametogenic and androgenic disorders in male rats. Asi J Androl 2002;4:201-207.

21Sershen H, Harsing L, Banay-Schwartz M et al. E! ect of acetyl-L -carnitine on the dopaminergic 
system in aging animals. J Neurosci 1991;30:555-559.

22Cavallini G, Caracciolo S, Vitali G et al. Carnitine versus androgen administration in the treatment of 
sexual dysfunction, depressed mood, and fatigue associated with male aging. Urology 2004;63:41-646. 

23Aubele T, Kritzer M. Androgen in# uence on prefrontal dopamine systems in adult male rats: lo-
calization of cognate intracellular receptors in medial prefrontal projections to the ventral tegmental 
area and e! ects of gonadectomy and hormone replacement on glutamate-stimulated extracellular 
dopamine level. Cereb Cortex 2012;22:1799-1812.

24Bidzinska B, Petraglia F, Angioni S et al. E! ect of di! erent chronic intermittent stressors and acetyl-
l-carnitine on hypothalmic beta-endorphin and GnRH and on plasma testosterone levels in male rats. 
Neuroendocrinology 1993;57:985-990. 

25Maggio M, Ceda G, Lauretani F et al. E! ects of magnesium and anabolic hormones in older men. Int 
J Androl 2011;34:e594-600.

26Cinar V, Polat Y, Baltaci A et al. E! ects of magnesium supplementation on testosterone levels of ath-
letes and sedentary subjects at rest and a" er exhaustion. Biol Trace Elem Res 2011;140:18-23. 

27Exco! on L, Guillaume Y, Worono! -Lemsi M et al. Magnesium e! ect on testosterone-SHBG associa-
tion studied by a novel molecular chromatography approach. J Pharm Biomed Anal 2009:49:175-180.

28Prasad A, Mantzoros C, Beck F et al. Zinc status and serum testosterone levels of healthy adults. 
Nutrition 1996;12:344-348.

29Netter A, Hartoma R, Nahoul K. E! ect of zinc administration on plasma testosterone, dihydrostes-
tosterone, and sperm count. Arch Androl 1981;7:69-73.

30Jalali GR, Roozbeh J, Mohammadzadeh A et al. Impact of oral zinch therapy on the level of sex hor-
mones in male patients on hemodialysis. Ren Fail 2010;32:417-419.

31Costello L, Liu Y, Zou J et al. Evidence for a zinc uptake transporter in human prostate cancer cells 
which is regulated by prolactin and testosterone. J Biol Chem 1999;274:17499-17504.

1Wallock-Montelius L, Villanueva J, Chapin R et al. Chronic ethanol perturbs testicular folate metabolism 
and dietary folate de$ ciency reduces sex hormone levels in the Yucatan micropig. Biol Reprod 2007;76:455-
465.

2Rovinetti C, Bovina C, Tolomeli B et al.  E! ects of testosterone on the metabolism of folate coenzymes in 
the rat. Biochem J 1972;126:291-294.

3Dudkowska M, Befer S. Jaworski T et al. E! ects of testosterone on the metabolism of folate coenzymes in 
the rat. Biochem J 1972;126:291-294. 

4Allgood V, Cidlowski J. Vitamin B6 modulates transcriptional activation by multiple members of the ste-
roid hormone receptor superfamily. J Biol Chem 1992;25:3819-3824.

5Ren S, Melmed S, Pyridoxal phosphate inhibits pituitary cell proliferation and hormone secretion. Endocri-
nology 2006;147:3936-3942.

6Ho! man A, Melmed S, Schlechte J. Patient guide to hyperprolactinemia diagnosis and treatment. J Clin 
Endocrinol Metab 2011;96:35A-6A.

7Guilarte T, Wagner H, Frost J. E! ects of perinatal vitamin B6 de$ ciency on dopaminergic neurochemistry. 
J Neurochem 1987;48:432-439.

8Pilz S, Frisch S, Koertke H et al. E! ect of vitamin D supplementation on testosterone levels in men. Hor-
mone Metab Res 2011;43:223-225.

9Bloomberg M. Vitamin D metabolism, sex hormones and male reproductive function. Reproduction 
2012;144:135-152.

10Nimptsch K, Platz E, Willett W et al. Association between plasma 25-OH Vitamin D and testosterone 
levels in men. Clin Edocrinol 2012;166:77-85.

11Lee D, Tajar A, Pye S et al. Association of hypogonadism with Vitamin D status: the European Male Age-
ing Study. Eur J Endocrinol 2012;166:77-85.

12Wehr E, Pilz S, Boehm B et al. Association of Vitamin D status with serum androgen levels in men. Clin 
Endocrinol 2010;73:243-248.

13Shirakawa H, Ohsaki Y, Minegishi Y et al. Vitamin K de$ ciency reduces testosterone production in the 
testis through down-regulation of the Cyp11a a cholesterol side chain cleavage enzyme in rats. Biochim 
Biophys Acta 2006; 1760:1482-1488. 

14Takumi N, Shirakawa H Ohsaki Y et al. Dietary Vitamin K alleviates the reduction in testosterone produc-
tion induced by lipopolysaccharide administration in rat testis.  Food Funct 2011;2:406-411.

15Ito A, Shirakawa H, Takumi N et al. Menaquione-4 enhances testosterone production in rats and testis-
derived tumor cells. Lipids Health Dis 2011;10:158. 



www.SpectraCell.com

Vitamin K  
Poor vitamin K status linked to
excess fat tissue; Vitamin K
helps metabolize sugars.35,36

Vitamin E Inhibits pre-fat cells 
from changing into mature fat cells, thus
reducing body fat.10,31,32

Vitamin B3 (Niacin)
Treatment with B3 increases adiponectin, a weight-loss 
hormone secreted by fat cells; Niacin-bound chromium 
supplements helped reduced body weight in clinical trials.26,27,28

Vitamin D�(I½GMIRG]
strongly linked to poor
metabolism of carbohydrates;
Genes that are regulated by
vitamin D may alter the way fat
cells form in some people.8,33,34

Vitamin A  
Enhances expression of genes that reduce 
a person’s tendency to store food as fat; 
Reduces the size of fat cells.10,29,30

Zinc�(I½GMIRG]�
of zinc reduces leptin, 
E�FIRI½GMEP�LSVQSRI�
that regulates appetite, 
which is reversed
by zinc repletion.10,37

Asparagine 
This amino acid increases 
insulin sensitivity which 
helps the body store 
energy in muscle instead 
of storing it as body fat.1,2

Inositol
Supplementation  
may increase
adiponectin levels.25

Cysteine
Supplementation with this
antioxidant reduced body
fat in obese patients.24

Glutamine
Reduces fat mass by
improving glucose
uptake into muscle.22,23

Magnesium Low 
magnesium in cells impairs a 
person’s ability to use glucose 
for fuel, instead storing it as 
fat; Correcting a magnesium 
HI½GMIRG]�WXMQYPEXIW�QIXEFSPMWQ�
by increasing insulin sensitivity. 
Magnesium may also inhibit fat 
absorption.19,20,21

Vitamin B5 Taking B5
lowers body weight by activating
lipoprotein lipase, an enzyme that 
burns fat cells. One study linked 
B5 supplementation to less hunger 
when dieting.17,18

Chromium Makes the
body more sensitive to insulin,
helping to reduce body fat and
increase lean muscle.14,15,16,27,28,4

Carnitine 
Carries fatty acids 
into the cell so they 
can be burned for 
fuel; Helps reduce 
visceral adiposity 
(belly fat). 6,7

Calcium Inhibits the formation of fat 
cells; Also helps oxidize (burn) fat cells.8,9,10

Biotin Boosts 
metabolism by improving 
glycemic control 
(stabilizes blood sugar) 
and lowering insulin, a 
hormone that promotes 
fat formation.3,4,5
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WEIGHT 
MANAGEMENT

Lipoic Acid Improves glucose 
uptake into cells, which helps a person 
FYVR�GEVFSL]HVEXIW�QSVI�IJ½GMIRXP]�11,12,13
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