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ABSTRACT 

FOLZIN-5 Tablets contain the body's preferred form of folate with added advantage of zinc, which play a key role 

in a variety of biochemical reactions that are required for normal cell division and repair. Folate is the generic term 

comprising all the various chemical folate forms, which are water soluble B-vitamins, and also include synthetic pro 

vitamin folic acid. LMF is highly bioavailable source of folic acid. It is the natural, active form of folic acid which is 

an integral component of prenatal care, homocysteine management, depression treatment, dementia and 

cardiovascular concerns. LMF is a vitamin essential for reproductive health. Docosahexaenoic acid (DHA) is a 

structural constituent of membranes specifically in the central nervous system. Its accumulation in the fetal brain 

takes place mainly during the last trimester of pregnancy and continues at very high rates up to the end of the second 

year of life. Since the endogenous formation of DHA seems to be relatively low, DHA intake may contribute to 

optimal conditions for brain development. We performed a narrative review on research on the associations between 

DHA levels and brain development and function throughout the lifespan. Data from cell and animal studies justify 

the indication of DHA in relation to brain function for neuronal cell growth and differentiation as well as in relation 

to neuronal signaling. Most data from human studies concern the contribution of DHA to optimal visual acuity 

development. Accumulating data indicate that DHA may have effects on the brain in infancy, and recent studies 

indicate that the effect of DHA may depend on gender and genotype of genes involved in the endogenous synthesis 

of DHA. While DHA levels may affect early development, potential effects are also increasingly recognized during 

childhood and adult life, suggesting a role of DHA in cognitive decline and in relation to major psychiatric 

disorders. The present paper Reviews the Role of FOLZIN-5® Tablets developed by R&D cell of ELARYK 

PHARMACEUTICALS NEW DELHI for prevention & treatment of Neurological & Psychiatric disorders. 
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INTRODUCTION 

 

Fig.1 

 

L-methylfolate or 6(S)-5-methyltetrahydrofolate 

[6(S)-5-MTHF], is the primary biologically active 

diastereoisomer of folate and the primary form of 

folate in circulation. It is also the form which is 

transported across membranes into peripheral tissues, 

particularly across the blood brain barrier. In the cell, 

6(S)-5-MTHF is used in the methylation of 

homocysteine to form methionine and 

tetrahydrofolate (THF). THF is the immediate 

acceptor of one carbon units for the synthesis of 

thymidine-DNA, purines (RNA and DNA) and 

methionine. About 70% of food folate and cellular 

folate is comprised of 6(S)-5-MTHF. Folic acid, the 

synthetic form of folate, must undergo enzymatic 

reduction by methylenetetrahydrofolate reductase 

(MTHFR) to become biologically active. Genetic 

mutations of MTHFR result in a cell’s inability to 

convert folic acid to 6(S)-5-MTHF. 

 

IMPORTANCE OF L-METHYL 

FOLATE & ITS DEFICIENCY 

L-Methyl Folate is a bio active form of water 

soluble B vitamin (B9), one of the 13 essential 

vitamins required for several important biological 

processes, which include- 

 Normal cell growth and replication 

 Nucleic acid synthesis 

 Red blood cell maturation 

 DNA repair 

 Modulation of the amino acid homocysteine 

 Brain development 

 

Folic acid and LMF 
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Regular folic acid undergoes a 4-step enzymatic 

conversion process to achieve LMF - the active form 

of folic acid used by the body. Dihydrofolate 

Reductase (DHFR) converts folic acid to 

dihydrofolate (DHF), DHF is then converted to 

tetrahydrofolate (THF), THF is converted to 5, 10- 

methylene THF, and the last conversion step involves 

an enzyme Methylenetetrahydrofolate Reductase 

(MTHFR) converting 5, 10-methylene THF to LMF. 

However research has shown that the conversion of 

folic acid into LMF is frequently disrupted by genetic 

factors, age-related problems, medications and 

metabolic disturbances.  

 Large number of people (almost 20 -40%) have 

a MTHFR genotype variation and are unable to 

fully convert regular folic acid to LMF.  

 Limited absorption results in a significant 

reduction in the amount of LMF made available 

to the body; limiting the ability to build and 

maintain healthy reserves of folic acid and 

significantly increasing risk of birth defects, 

homocysteine build up and depression.  

 Inability of folic acid to cross the blood brain 

barrier has also limited its use in the treatment 

of depression where Folate deficiency has also 

been found to be widespread. 

 

MECHANISM OF ACTION 

L-Methyl Folate deficiency has also been linked 

to courses of depressions that are more severe, longer 

in duration, and treatment resistant. A deficiency may 

result in inadequate CNS synthesis of serotonin, 

norepinephrine, and dopamine. 

 

 

 
 

 Functions as a methyl donor and monoamine 

synthesis modulator 

 Regulates tetrahydrobiopterin (BH4), a critical 

enzyme cofactor for trimonoamine 

neurotransmitter synthesis 

 Methyl donor for DNA methylation and thus an 

epigenetic regulator 

 Involved in critical enzymatic reactions 

throughout the body 

 By depleting excess homocysteine, folate 

benefits cardiovascular health and nervous 

system function. 

Docosahexaenoic acid (DHA) in FOLZIN-5 

tablets 

Docosahexaenoic acid (DHA) is a structural 

constituent of membranes specifically in the central 

nervous system. Its accumulation in the fetal brain 

takes place mainly during the last trimester of 

pregnancy and continues at very high rates up to the 

end of the second year of life. Since the endogenous 

formation of DHA seems to be relatively low, DHA 

intake may contribute to optimal conditions for brain 

development. Data from cell and animal studies 

justify the indication of DHA in relation to brain 

function for neuronal cell growth and differentiation 

as well as in relation to neuronal signaling. Most data 

from human studies concern the contribution of DHA 

to optimal visual acuity development.  
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Fig.2 

 

Chain polyunsaturated fatty acid (LC-PUFA), 

including Docosahexaenoic acid (DHA) and 

arachidonic acid (AA), are incorporated into 

membrane phospholipids and, apart from their 

structural role in these membranes, they also act as 

precursors of autocoid signaling molecules (e.g., 

docosanoids) and as potent activators of a number of 

gene transcription factors (e.g., peroxisome 

proliferator activated receptors). The essentiality of 

n-3 LC-PUFA is generally mainly contributed to the 

incorporation of DHA in uniquely high levels in the 

central nervous system—although DHA is 

incorporated in most other tissues where it may also 

have important functional effects. 

Overall, membrane PUFA composition (the 

principal components of which are linoleic acid (LA), 

AA and DHA) seems to be more responsive to DHA 

in the diet than to intake of LA and AA [1]. Animal 

studies have demonstrated that an increase in dietary 

α-linoleic acid (ALA) is almost completely reflected 

in membrane n-3/n-6 PUFA-ratios at LA/ALA 

intakes of <10, whereas the dietary balance between 

ALA and LA has little influence at higher ALA 

intakes, and a similar biphasic response is also seen 

in diets that contain LC-PUFA [2]. These results 

show a high sensitivity of tissue membranes to 

dietary variations in the PUFA-supply within the 

normal range, strongly favoring incorporation of n-3 

LC-PUFA over LA and AA. In the case of a dietary 

deficiency of n-3 PUFA, there is a trend for DHA to 

be replaced with the nearest n-6 PUFA equivalents, 

whereas few changes are seen for the reciprocal lack 

of dietary of n-6 PUFA [3, 4]. Thus, n-3 PUFA seem 

to be the main determinant of membrane PUFA 

composition and unsaturation. Membrane DHA 

incorporation in different tissues, e.g., erythrocytes 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B3-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B4-nutrients-08-00006
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(RBC), has been shown to depend on diet, mainly 

fish intake and in infants also breastfeeding, but is 

also to some extent supported by DHA formed 

endogenously by desaturation and elongation of 

ALA. This conversion is limited by the delta-6 

desaturase enzymatic step, which generally has a low 

efficiency, but the rate conversion has been shown to 

be affected by genetic setup in the fatty acid 

desaturase (FADS) gene cluster and to vary 

depending on age and circulating levels of sex 

hormones. 

 

Brain DHA accumulation during development depending on diet 

 
Fig.3 

 

The accumulation of DHA in the brain takes place 

during the brain growth spurt in the intrauterine and 

neonatal period up to two years of age and the high 

levels of DHA in the brain are maintained throughout 

life [5]. Due to the lack of de novo PUFA synthesis, 

the rate of membrane DHA incorporation in early 

life—in the brain as well as in other tissues—depends 

on maternal transfer, dietary supply (i.e., 

breastfeeding) and endogenous LC-PUFA 

production. The DHA accumulation in the brain 

during the third trimester of pregnancy is 

substantially higher (in % of fatty acids (FA%)) than 

the overall body deposition rates, whereas brain 

incorporation of AA is more in line with that which 

occurs in other tissues [6]. Fetal LC-PUFAs 

accumulation occurs mainly during the last trimester, 

in which weight increase becomes more rapid and 

growth is accompanied by a deposition of fat tissue, 

which begins around the 30th week of gestation [7]. 

Fetal fat tissues contain relatively low levels of DHA 

and AA [8, 9] compared to the large relative amounts 

of LC-PUFAs that are deposited in the brain [8, 10]. 

However, the absolute amount of DHA in fetal 

adipose tissue exceeds that in the brain [7]. Based 

on post-mortem studies it has been calculated that 

whole-body DHA accretion during the third trimester 

amounts to around 50 mg/day while the accretion of 

AA is approximately twice as high (100 mg/day) [8]. 

It has been estimated that this fetal LC-PUFA 

accumulation is supported by a supply of 

approximately 50 mg/(kg × day) of n-3 LC-PUFA 

and 400 mg/(kg × day) of n-6 LC-PUFA [6]. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B8-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B8-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B10-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B6-nutrients-08-00006
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The intrauterine PUFA supply occurs via transfer 

of non-esterified PUFA mainly derived from the 

maternal circulation across the placenta [10, 11]. The 

overall fat concentration in maternal plasma increases 

throughout pregnancy [7], and placental fat transport 

is driven by a concentration gradient as the fetus has 

substantially lower fat concentrations [12], including 

the concentration of DHA and AA [7, 13]. The 

relative proportion of DHA and AA is, however, 

consistently higher in circulating lipids of the neonate 

[14], whereas the concentrations of LA and ALA 

differ much less from that in the maternal blood [15, 

16], indicating a preferential transfer of LC-PUFA. 

The exact mechanisms involved in placental PUFA 

transfer remain unclear, but is generally considered to 

involve proteins with some specificity for LC-PUFA, 

especially DHA, over PUFAs with shorter chain 

length [17, 18, 19]. Additionally, DHA has been 

shown to be incorporated into triacylglycerol in 

human placental cells, whereas AA is primarily 

esterified in phospholipids [20, 21], and this 

differential esterification may contribute to the 

preferential transport of DHA and accumulation of 

AA in the placenta itself. AA has been shown to be 

taken up from the maternal blood by the placenta at 

higher rates than DHA, while DHA accumulates in 

the fetal blood stream at a three-fold higher rate than 

AA [20]. Although other interpretations are plausible, 

the specificity for placental transfer of DHA over AA 

could be interpreted as a specific retention of AA on 

the maternal side possibly for prostaglandin 

production in relation to the initiation of delivery. 

Maternal dietary n-3 LC-PUFA has a slight gestation 

prolonging effect, which may be explained by a 

dampening of the AA-derived eicosanoid response 

[22], which results in an increase birth weight and 

intrauterine LC-PUFA accretion. In infants born 

preterm the progressive accumulation of LC-PUFA 

in fetal tissues is truncated at the end of pregnancy 

and accumulation is also strongly limited in growth-

retarded fetuses [23]. 

Post-natal accumulation of LC-PUFA in infant 

tissues is supported by maternal transfer of PUFA 

through breastmilk, and blood levels of LC-PUFA in 

breast-fed infants remain higher than maternal levels 

for some time postnatally [24, 25]. In neonate 

baboons, dietary DHA has been shown to 

consistently support greater brain DHA incorporation 

and maintenance of cortex DHA concentration, while 

brain AA is unaffected by dietary supply and 

decreases with age [26]. Moreover, brain autopsies 

from human infants have shown an around 25% 

higher mean FA% of DHA in cortical phospholipid 

of breast-fed (9.7%) compared to age-matched 

formula-fed infants (7.6%) [27]. The overall 

percentage of LC-PUFA was maintained in formula-

fed infants by a compensatory increase in the 

incorporation of n-6 LC-PUFA, which however was 

incomplete in formula-fed preterm infants with the 

lowest concentration of cortical DHA, where an 

increase in the n-9 series PUFA was also detected 

[27]. A second autopsy study also showed an increase 

in cortex DHA with age in breast-fed but not in 

formula-fed infants, whereas the percentage of AA in 

the brain increased with age irrespective of diet [28] 

just as in the infant baboons. Similarly, the RBC 

DHA content of breast-fed infants has been found to 

be higher than that of formula-fed infants [28]. 

Breastmilk has been shown to be a main contributor 

to the DHA content in infant RBC [29], and infant 

RBC DHA has been shown to be associated with 

maternal n-3 LC-PUFA intake and RBC DHA status 

during lactation [30]. RBC DHA decrease after 

infancy as complementary feeding usually supplies 

less DHA [31]. The intake of n-3 LC-PUFA has been 

shown to be low in a number of studies in children 

[32] and European children have been shown to have 

whole blood n-3 LC-PUFA levels consistently below 

2.5 FA% between 3 and 8 years of age [33]. 

The phenomenon of increasing LC-PUFA in fetal 

and infant blood and tissues relative to that of their 

mother has been described as ―bio-magnification‖ 

[34], but could also be interpreted as a natural 

consequence of a dual liver system i.e., the combined 

PUFA metabolism and conversion of LA and ALA to 

AA and DHA in both the mother and the fetus/infant. 

Both term and preterm infants have been shown to 

convert stable isotope labeled LA and ALA to AA 

and DHA, respectively [35-37], and the synthesis has 

been shown to decrease with post-conceptional age 

[38]. The desaturase capacity has been estimated to 

be in the order of 40 mg/(kg × day) of AA and 13 

mg/(kg × day) of DHA in neonates born in the 32nd 

week of gestation, but to decrease to around 14 and 3 

mg/(kg × day) at 1 month past expected term [39]. 

This synthetic rate may still provide a substantial 

contribution to fulfill infant needs, which, based on 

maintenance of plasma DHA homeostasis, have been 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B10-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B11-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B7-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B12-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B7-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B13-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B14-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B15-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B16-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B17-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B18-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B19-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B20-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B21-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B20-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B22-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B23-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B24-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B25-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B26-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B27-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B27-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B28-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B28-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B29-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B30-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B31-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B32-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B33-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B34-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B35-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B37-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B38-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B39-nutrients-08-00006
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estimated to be around 5 mg/(kg × day) of DHA [40]. 

However, this does not exclude that exogenous 

sources of DHA are needed in the diet to fulfill the 

requirements of the growing infant. 

Effects of FADS polymorphisms on LC-

PUFA levels 

Overall, data suggest that n-6 PUFAs in 

breastmilk, plasma and RBC membranes across all 

ages are more affected by single nucleotide 

polymorphisms (SNPs) in the FADS gene cluster 

than n-3 PUFAs, typically with an increase in LA and 

a decrease in AA levels in minor allele carriers [29, 

41-45]. Minor allele homozygotes of 

various FADS SNPs have also been found to have 

lower blood (RBC and plasma) levels of AA and 

higher levels of LA and ALA during pregnancy [41, 

42]. FADS polymorphisms have been estimated to 

explain as much as 29% of the variation in serum AA 

contents in adults, in whom serum DHA 

concentrations are determined primarily by the 

dietary supply of preformed DHA [43]. Colostrum 

AA and DHA levels have been found to be decreased 

in minor allele carriers of a number of FADS SNPs 

[46], but studies in mature breast milk have shown 

that the concentration of AA is influenced to a larger 

extent than that of DHA [41, 47, 48]. Findings in 

plasma from both mothers and neonates have shown 

strong inverse associations between the minor allele 

for two FADS SNPs and the concentrations of DHA 

and eicosapentaenoic acid (EPA) as well as AA in the 

newborn infants, thus confirming that synthesis of 

DHA provides a relevant contribution to status [49]. 

Curiously, a study of 2000 cord blood samples found 

that minor allele FADS SNPs in the mother gave rise 

to increased levels of n-6 PUFA before the delta-5 

desaturation step (LA and di-homo-γ-linoleic acid), 

whereas minor allele SNPs in the child resulted in 

decreased levels of AA and other n-6 LC-PUFA 

beyond this point in the metabolic pathway [50]. 

More data on the biochemical effects 

of FADS polymorphisms are needed to derive a 

biologically plausible interpretation of their potential 

functional effects. Furthermore, both AA and DHA 

needs to be considered together since apart from the 

main determinants of their levels, either endogenous 

or exogenous, their balance may be critical for the 

functional outcomes in infancy and beyond. 

We have recently found that 

some FADS polymorphisms may substantially 

contribute to RBC DHA levels in late infancy (to the 

same extent as breastfeeding) [29]. Some SNP minor 

alleles (rs1535 and rs3834458) were even found to 

dose-dependently up-regulate DHA status [29], 

whereas minor alleles of all the investigated SNPs 

lowered AA in a consistent way [51]. Interestingly, 

identical analyses did not reveal any effect of these 

SNPs on RBC DHA at 3 years of age [29], which 

could be explained by increased residual variation in 

the model due to a more diverse fish intake or could 

be interpreted as a decline in the endogenous DHA 

biosynthesis, consistent with other findings [39]. 

Furthermore, a longitudinal study of serum 

phospholipid fatty acid composition at 2 and 6 years 

of age in 331 children found higher tracking in n-3 

LC-PUFA levels in children who were major allele 

carriers [52]. Instead tracking of n-6 LC-PUFA was 

lower in major allele homozygotes of 

various FADS SNPs compared to tracking in carriers 

of at least one minor allele [52]. More longitudinal 

outcome data may suggest plausible biological 

interpretations. However, although DHA may mainly 

be determined by variation in intake, mainly of 

preformed DHA, the genetic patterns also appear to 

be of relevance for tissue DHA levels in the perinatal 

phases, although probably less later in life as the rate 

of endogenous synthesis declines, thus increasing the 

importance of exogenous DHA. 

Dietary DHA and postnatal development 

The majority of the randomized controlled trials 

investigating the effect of dietary LC-PUFA 

supplementation in term infants have added both 

DHA and AA, and only few have investigated the 

effect of varying DHA intakes at a constant intake of 

AA. With respect to the functional effects of LC-

PUFA supplementation in infancy, the most accepted 

developmental effect is an increased rate of visual 

acuity development [53]. This effect seems to be 

explained solely by DHA, as a meta-regression 

analysis found that variability in the effects on visual 

acuity between studies was explained by the dose of 

DHA [54]. However, little is known regarding the 

persistency of this effect on vision and the potential 

effects that this early visual deficit may have on 

cognitive development. 

Overall, meta-analyses of the randomized 

controlled trials that have investigated the effect of 

LC-PUFA supplementation on neurodevelopmental 

outcomes throughout the first two years of life have 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B40-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B29-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B41-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B45-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B41-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B42-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B43-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B46-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B41-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B47-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B48-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B49-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B50-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B29-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B29-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B51-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B29-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B39-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B52-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B52-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B53-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B54-nutrients-08-00006


GovindShukla et al / Journal of Pharmacreations Vol-7(2) 2020 [35-57] 

 

42 

not shown any clear benefit of LC-PUFA addition to 

infant formula on development of term or preterm 

infants [55-57]. However, a meta-analysis that 

combined all LC-PUFA formula supplementation 

trials in both term and preterm infants found a trend 

for an effect on the Bayley scale Mental 

Developmental Index at around 12 months of age, 

which were not affected by the maturity of the infant 

at birth [57]. This meta-analysis did not find any 

effect of LC-PUFA dose, although there was a trend 

towards an effect of the DHA dose, but no such trend 

for AA [57]. The studies that have supplemented the 

infants with DHA indirectly via n-3 LC-PUFA 

supplementation of their pregnant or lactating 

mothers, generally provide a more clean way to study 

effects of the early DHA supply as this has little 

effect on the AA supply to the infant. A meta-

analysis of randomized trials that supplemented 

lactating mothers with n-3 LC-PUFA showed that 

infants of supplemented mothers had larger heads at 

2 years of age [58]. Furthermore, the meta-analyses 

looking at the developmental effects of maternal n-3 

LC-PUFA supplements in pregnancy and lactation 

have suggested some effects on neurodevelopment 

based on a few studies [58, 59]. However, at the 

current stage, this does not provide any definite proof 

that an increase in the early DHA supply improves 

the mental development of infants. 

So far, few studies have shown that the effect of 

perinatal n-3 LC-PUFA supplementation may be 

affected by the gender of the child. In two large 

investigations, the DINO and DOMInO trials [60, 

61], an increased early DHA supply was associated 

with different effects on cognitive outcomes in girls 

and boys. A gender-treatment interaction on 

cognitive outcomes was also observed in a small 

Danish trial of maternal fish oil supplementation 

during lactation [62] although no clear effects were 

observed when the children were followed up at 7 

years of age [63]. The different effects of increased 

DHA supply on various outcomes in girls and boys 

all appear to counteract the normally observed gender 

differences in behavior. It is not clear if these effects 

should be interpreted as beneficial in one gender and 

adverse in the other or if it is due to some other effect 

of DHA that diminish the cultural gender differences 

which we have come to perceive as normal biological 

differences. Interestingly, in the Danish maternal fish 

oil supplementation trial treatment-gender 

interactions were found also on blood pressure at 7 

years of age [64]. Blood pressure is not normally 

defined as cognitive outcome, but is nevertheless 

affected by the central nervous system in response to 

anxiety. As was the case with cognitive outcomes, 

boys and girls in the fish oil group were found to 

have comparable diastolic and mean arterial blood 

pressures, whereas girls had higher blood pressures 

than boys in the control group [64]. The intervention 

was also found to level out gender differences on 

energy intake and physical activity at 7 years of age 

[64]. Accordingly, these results indicate that early 

DHA intake could also have long-term health 

consequences, which might be mediated effects in the 

brain and lifestyle choices. 

Many of the available studies on the effects of 

maternal or, more commonly, infant n-3 LC-PUFA 

supplementations on neurodevelopmental outcome 

during infancy have several limitations, which 

become more and more evident as our knowledge on 

the physiology of LC-PUFA, and DHA in particular, 

progresses. The vast majority of the studies, whether 

on cognition of other functional outcomes or if they 

provide the supplement during pregnancy, lactation 

or to the infant in various types of formula, show a 

great heterogeneity with respect to LC-PUFA 

sources, doses of DHA (and AA) and durations of 

interventions. It should be noted that the 

methodologies for primary outcome assessment as 

well as age of effect examination differed between 

trials, and the effects in the first few years of life and 

potential long-term effects may be quite different. 

For outcomes such as neurological and cognitive 

development, there may be a necessity to use 

different tests at different ages to accommodate 

changes in age and maturity level. However, many 

trials have investigated effects on numerous outcome 

measures, which are often internally inconsistent, or 

show no apparent pattern over time. In addition, 

studies often have low power in terms of the number 

of participants and sometimes also high rates of 

dropouts as well as lack of intention-to-treat analysis 

and a sufficient description of allocation 

concealment. Although baseline demographic 

characteristics are constantly reported, often baseline 

n-3 PUFA intake or status is not included in the 

characterization. This omission is critical for the 

interpretation, since baseline n-3 PUFA status will 

likely affects the response to changes in n-3 PUFA 
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intake—both with respect to acute and persistent 

functional effect. Finally, as mentioned above, the 

effects of early n-3 LC-PUFA supply may vary in 

boys and girls, and this is not taken into account in 

the older studies. The emerging knowledge indicates 

that it is critical to take these aspects into account and 

that the variation in these aspects complicate attempts 

to combine data in meta-analyses to achieve 

conclusions with respect to the functional 

consequences of the addition of LC-PUFA, even 

beyond the single, specific effects of DHA. 

Effects of FADS polymorphisms on cognition 

and neurobehavioral outcomes 

Current knowledge about the functional effects 

of FADS polymorphism is limited and although the 

most clear effect on PUFA metabolism as mentioned 

is a decrease in AA production, functional 

associations with FADS genotype cannot be 

interpreted as a consequence of a reduction in AA. 

The influence of FADS polymorphisms on LC-PUFA 

status—and specifically the observed variations 

between specific SNPs and specific LC-PUFA over 

time—introduces new variables to be considered in 

the evaluation of the effects of FADS genotype on 

development and health of young children. 

Several studies have showed that 

infant FADS genotype, examined by use of different 

individual SNPs, modifies the effect of breastfeeding 

on IQ-like neurodevelopmental outcomes in 

childhood [46, 65, 66], while other studies did not 

find any significant interaction [67, 68]  

Results from studies examining the potential 

modifying effect of single nucleotide polymorphisms. 

In the fatty acid desaturase gene cluster on the effect 

of breastfeeding on IQ-like neurodevelopmental 

outcomes in children. The figure is based on data 

from [46, 65, 66, 67, 68] and gives the average IQ in 

the SNP× feeding groups (breast-fed in black and 

formula-fed in light gray). The grey stippled line is 

the reference line for mean normal IQ. 

As expected, based on the observed differences 

between breast-fed and formula-fed infants, all the 

studies have higher scores in breast-fed compared to 

formula-fed major allele carriers, but with no 

apparent differences between homozygotes and 

heterozygotes, which might be expected based on the 

additive effects of number of major alleles that is 

expected according to the observed effects on LC-

PUFA. Thus, an interaction is dependent on a 

different pattern among the minor allele homozygotes 

(or the minor allele carriers in the Spanish study in 

which these were pooled with the heterozygotes). In 

the studies that found an interaction this is based on 

an equal ―IQ‖ in breast-fed and formula-fed in the 

two cohorts in the Caspi study [66] and the two 

Spanish cohorts [46], whereas the largest of the 

studies found an even bigger difference between 

breast-fed and formula-fed among the minor allele 

homozygotes [65]. However, in all of the studies 

there were only few formula-fed minor allele carriers, 

and thus the largest variation in this group was likely 

skewed because of the scores of few children were at 

a high risk of chance effects. The studies differ with 

respect to breastfeeding frequency as well as the 

definition of breastfeeding, which in the large UK 

study was defined as >1 months [65] and ever having 

been breast-fed in the Dutch study [67], but was not 

clearly defined in other studies [46, 66]. The 

Australian study tried to examine the effect of 

breastfeeding duration (not apparent in the figure in 

which we have pooled all the breast-fed groups), but 

they did not have the power to judge this due to a 

lack of a statistical (although visual indicated) dose-

response between duration of breastfeeding and IQ 

[68]. The Dutch study found that the effect appeared 

to vary—although not significantly—between 

different cognitive functions and testing ages [67]. 

Furthermore, given the variation in the year of birth 

of the subjects in the studies, it is also reasonable to 

assume that there could have been differences in the 

PUFA composition of the formulas and presumably 

also in the maternal fish intake, and lifestyle in 

general, and thus in the DHA content of the breast 

milk of the study populations. Little is known 

regarding interactions between the FADS 

polymorphisms and intake of AA and DHA from 

breast milk and infant formula or the dietary ratio 

between the precursors, LA and ALA, but it is 

reasonable to suspect that this might have an 

influence on the functional response. Due to the 

increasing availability of micro-invasive methods for 

determination of blood fatty acid status, future 

Mendelian randomization studies should now be able 

to study effects of these potential sources of 

heterogeneity. 

Additionally, the studies on interactions between 

breastfeeding and IQ used different FADS SNPs 

(mainly rs174575, rs1535 and rs174468), but, as 
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indicated by the aforementioned study from Herself 

and coworkers, they may not all down-regulate the 

endogenous DHA synthesis in the infants [29]. This 

could contribute to the observed variable 

associations, and it is important to consider potential 

disequilibrium with other SNPs in the interpretation 

of the results from the FADS SNP studies. 

Interestingly, Steer et al. reported opposing effects of 

rs174574 and rs3834458 in the modulation of the 

association between breastfeeding and IQ [69]. 

Opposing effects of rs1535 and rs174448 have also 

been observed in problem solving and 

communication skills assessed by the Ages and 

Stages Questionnaire (ASQ) in a recent study among 

3 year-olds [51]. None of the FADS SNP-

breastfeeding interaction studies have considered 

whether the effect might differ between boys and 

girls. As in the DINO trials [60], the Mendelian 

randomization of FADS SNPs versus 3-year ASQ 

outcomes found that the effect of DHA increasing 

SNPs appeared to be negative in girls and positive in 

boys [51]. Due to the previously mentioned opposing 

effects of these SNPs on DHA in early life and the 

lack of opposing effects on AA plus the lack of 

association between FADS SNPs and DHA status at 

3 years of age, these results might be interpreted as 

proof of a programming effect specifically of early 

DHA dietary intakes. However, the lack of effect of 

the FADS SNPs on DHA status later in life could be 

due to a blurring effect of a more diverse dietary 

intake of DHA from fish. Therefore, it is not possible 

to rule out that DHA supply contrary to the current 

hypothesis of an early window of vulnerability might 

have an effect on brain function at all stages of life. 

Neurobehavioral outcomes in older children 

Brain DHA accretion continues into childhood, 

and although the accretion rate declines, the 

incorporation of DHA is still high at least during the 

preschool years. Once high levels of DHA are 

achieved in the brain these are maintained during 

later life, and this presumably also depends on an 

optimal dietary supply, as dietary intake of DHA 

from fish in adults has been shown to be the 

dominant determinant of DHA levels in various lipid 

pools [70]. However, to our knowledge no studies 

have examined the dietary requirements in order to 

achieve optimal brain DHA maintenance. Few 

studies have investigated the effect of FADS SNPs or 

n-3 LC-PUFA supplementation on cognitive 

development, emotions and behavior in toddlers and 

later in childhood or even in healthy adults. 

A single study pooling data from three trials that 

randomized to LC-PUFA formulas immediately after 

birth or after breastfeeding for 6 weeks or 4–6 

months, respectively and continued supplementation 

throughout the first year of life, found significant 

beneficial effects on problem solving at 9 months of 

age only in the two studies that started intervention 

early [71]. However, one study that examined the 

effects of DHA-enriched baby food also found an 

apparent improvement of cognitive outcomes [72]. 

Furthermore, a trial that provided a teaspoonful of 

cod liver oil (free of vitamin A and D) from 9 to 12 

month of age found an increase in voluntary attention 

in a free play test after the intervention, especially in 

boys, compared with un-supplemented children [73]. 

Results from studies in schoolchildren in low-

income countries have shown relatively convincing 

cognitive effects of fish oil supplementation. The 

effects have been shown to be stronger in children 

with low socioeconomic status or malnutrition-

related health problems and a low consumption of 

fish and very little n-3 PUFA [74, 75]. However, no 

overall cognitive effects were found after fish oil 

supplementation of 6–11 year-old South African 

children with poor iron and n-3 LC-PUFA status 

[75], but paradoxically an adverse effect of fish oil 

was observed on memory mainly in girls and 

specifically those with iron deficiency anemia. Little 

research has been performed on the effects of n-3 

LC-PUFA on brain functions in school-aged children 

from high-income countries. One functional magnetic 

resonance imaging study showed that DHA 

supplementation was associated with increased 

activation of the prefrontal cortex and better reaction 

time during sustained attention in healthy 8–10 year-

old boys [76]. In a cross-over intervention trial with 

more than 800 schoolchildren we have recently found 

that healthy school meals rich in fish improve school 

performance [77]. Some observational studies have 

also observed a positive association between n-3 LC-

PUFA intake and cognitive performance. A study of 

4000 American children found that the association 

between n-3 LC-PUFA intake and cognitive 

performance was stronger in girls than in boys [78]—

again, an example of gender-related nutrition. Four 

randomized trials have supplied schoolchildren from 

high-income countries specifically with n-3 LC-
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PUFA [79, 80, 81, 82]. Three of these studies found 

some beneficial effects on cognition or school 

performance of 0.4–1 g/day of n-3 LC-PUFA, while 

the study that did not find any effect supplied only 

around 0.2 g/day [79]. This dose-response effect is 

however not always consistent, as a three-armed 

study in 90 British 10–12 year-old children found a 

beneficial effect of 0.4 g/day of DHA on word 

recognition, but poorer performance in children who 

had 1 g/day [80]. 

In the last mentioned study, all the DHA 

supplemented children had a more relaxed mood 

compared to controls [80], which is consistent with 

another trial that found an apparent effect on mood, 

i.e., a reduction in impulsivity and anti-social 

behavior, in 450 healthy 8–10 year-old children 

supplemented with fish oil versus olive oil [81]. 

Similar behavioral effects were also observed in one 

of the South African studies, which showed a 

decrease in physical activity during school hours, less 

oppositional behavior, inattention and lower scores 

on a rating scale of traits of attention-deficit 

hyperactivity disorder (ADHD) after fish oil 

supplementation [82]. Comparable behavioral effects 

have also been indicated, although not firmly proven, 

in children with ADHD [83] and in addition, one 

study has found an association between FADS SNPs 

and the development of ADHD, specifically in the 

context of prenatal alcohol exposure [84]. It is 

difficult to draw any firm conclusions based on the 

results of these trials and observational studies in 

schoolchildren due to differences in dose, duration 

and most of all the tested outcomes. Furthermore, the 

studies on behavioral conditions may be biased due 

to methodological flaws such as limited sample size 

and the large number of neurological tests that were 

performed in most of the studies (out of which only a 

few showed significant effects). More well-

conducted studies, adjusted for multiple test 

administrations, are therefore needed in order to 

provide more convincing evidence for an effect of n-

3 LC-PUFA intake on cognitive, behavioral and 

emotional effects in children. 

So far, the effect of gender has not been given 

much attention in intervention trials with n-3 LC-

PUFA in preschool and school-aged children. 

However, as was the case in the studies on the effects 

of DHA in the perinatal period, a gender-treatment 

effect has been observed on mean arterial blood 

pressure after fish oil supplementation from 9 to 18 

month of age in healthy Danish infants, which just as 

in the previously mentioned maternal fish oil 

supplementation study was mostly affected in boys 

[85]. In this case, blood pressure was reduced in the 

boys, which however was still counteracting the 

observed gender difference in the control group, 

resulting in an almost similar mean arterial blood 

pressure in the girls and boys of the fish oil 

supplemented group [85]. A similar gender-

equalizing effect was observed on the systolic blood 

pressure later in infancy in a study that compared fish 

oil versus no supplement during the complementary 

feeding period [86]. In that study, the observed 

changes in systolic blood pressure were found to 

correlate with the previously mentioned changes in 

free play attention [73], which could indicate a 

common emotional component. Furthermore, a recent 

randomized controlled cross-over trial in young 

adults also observed a gender-specific effect of fish 

oil supplementation on the sensation of appetite that 

abolished gender differences observed after a three 

week intervention in the soy oil control period [87]. 

Neurobehavioral outcomes beyond childhood 

Only a few studies have examined if fish oil 

supplementation can affect brain functions in healthy 

young adults, but some studies indicate that DHA 

may be important for cognition and behavior during 

late adulthood. DHA supplementation improved 

memory in healthy, young adults whose habitual 

diets were low in DHA, and the response was still 

modulated by sex [88] suggesting consistence with 

the effects found in late infancy with the achievement 

of gross motor milestones [89]. An observational 

study conducted in 6158 individuals of >65 years 

found that high fish consumption, but not dietary n-3 

LC-PUFA intake, had a protective effect on cognitive 

decline [90, 91]. A systematic review and meta-

analysis from 2006 gathered all available evidence 

from observational, preclinical and clinical studies to 

assess the effects of n-3 LC-PUFA on cognitive 

protection [92]. Four of the trials have shown a 

protective effect of n-3 LC-PUFA only among those 

with mild cognitive impairment conditions [93]. In 

another trial with 485 subjects with mild memory 

complaints, an improvement of memory was 

demonstrated after 0.9 g/day of DHA for 24 weeks 

[94]. A recent meta-analysis of all randomized trials 

that have investigated the effect of fish oil on 
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cognitive decline also indicated a potential beneficial 

effect, but only in trials that had supplied >1 g/day of 

DHA in subjects who at the beginning of the trail 

exhibited some signs of cognitive decline [90]. There 

are nine separate observational studies that have 

suggest a possible link between increased fish 

consumption and reduced risk of Alzheimer’s disease 

[95, 96]. Furthermore, analysis of human cadaver 

brains has shown that people with Alzheimer disease 

have less DHA in their frontal lobe and hippocampus 

compared with unaffected individuals [97]. In 

addition, studies in mice provide support for the 

protective role of n-3 LC-PUFA, showing that a 

dietary intake of DHA induces an increase in DHA 

levels in the hippocampus with subsequent 

improvement of memory performances [98]. 

DHA has also been suggested to be effective in 

major psychiatric disorders. Most of the conducted 

studies have used n-3 LC-PUFA levels in RBC 

membranes as a measure of exposure, due to the 

objectivity of this measure and their high correlation 

with habitual dietary intake [99] in addition to their 

presumed reflection of brain LC-PUFA levels. Such 

studies have shown a significant correlation between 

DHA deficits and schizophrenia [100]. Life style in 

schizophrenia is characterized by heavy smoking, 

drinking, high-caloric diets, low physical activity and 

use of drugs that cause oxidative stress in the body. 

However, a recent study found no reduction of either 

DHA or AA in large groups of un-medicated Indian 

and Malaysian patients suffering from schizophrenia 

[101]. There is a tendency for RBC membrane levels 

of DHA and AA to diminish during storage, and this 

may happen abnormally rapidly in schizophrenia 

[102], possibly because of an increased oxidative 

stress [103]. Interestingly, several studies reported a 

better outcome in psychotic patients supplemented 

with n-3 LC-PUFA, either EPA or DHA [104]. 

Accumulating evidence also suggests that n-3 

LC-PUFA supplementation may be efficacious for 

the treatment of positive and negative symptoms in 

patients with schizophrenia or at ultra-high risk for 

psychosis [105]. There is also some evidence that n-3 

LC-PUFA may be relevant in relation to the 

pathophysiology of depression [106]. Cross-national 

studies indicate that higher intake of fish/seafood is 

correlated with lower lifetime prevalence rates of 

unipolar and bipolar depression [107]. In fact, 

depression may present with an increased production 

of pro-inflammatory cytokines and elevations in 

plasma homocysteine levels [108], and n-3 LC-PUFA 

have in randomized controlled trials been shown to 

be able to reduce both [109]. Thus, it can be 

speculated that n-3 PUFAs produce a positive effect 

on mood, partly because of the high brain content of 

DHA and its involvement in neurogenesis and 

neuroplasticity and partly due to their anti-

inflammatory properties [110] as well as their effect 

on carbon metabolism, which is known to be of 

importance in relation to the metabolism of mono-

aminergic neurotransmitters [111]. Some 

epidemiological studies have in the same way found 

that lower n-3 LC-PUFA intake is linked to an 

increased risk for emerging depressive symptoms 

[112]. Therefore, higher habitual dietary n-3 LC-

PUFA intake may be protective against mood swings 

or even ultimately prevent mood dysregulation [113]. 

There is however a need for large well-performed 

randomized controlled trials in this area in order to 

confirm such effects. 
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DIABETIC NEUROPATHY 

Diabetic peripheral neuropathy (DPN) has been 

estimated to affect roughly half of all patients with 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B90-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B95-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B96-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B97-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B98-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B99-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B100-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B101-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B102-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B103-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B104-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B105-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B106-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B107-nutrients-08-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4728620/#B108-nutrients-08-00006
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type 2 diabetes mellitus. Elevated levels of 

homocysteine and reduced bioactivity of nitric oxide 

induce endothelial dysfunction, endothelial injury, 

and may impair vasodilation in patients with diabetic 

neuropathy. LMF has been shown to be more 

bioavailable and effective in lowering homocysteine 

levels than naturally occurring folic acid when 

combined with methylcobalamin and pyridoxal 5 

phosphates. In this combination, LMF has been found 

to be effective for alleviating signs and symptoms of 

DPN, including anaesthesia, motor neuropathy, and 

autonomic neuropathy [115]. 

 

DEPRESSIVE DISORDERS 

 
 

Lower systemic levels of L-Methyl Folate can 

result from poor dietary intake, diabetes, various 

gastrointestinal disorders, hypothyroidism, renal 

failure, nicotine dependence, alcoholism, and a 

particular genetic polymorphism prevalent in 70% of 

depressed patients. 

How the Drug Works 

 Folate is a water-soluble B vitamin (B9) that is 

essential for cell growth/ reproduction, 

breakdown/ utilization of proteins, formation of 

nucleic acids, and other functions 

 L-methylfolate, or 6-(S)-5-

methyltetrahydrofolate, is derived from folate 

and is the form that enters the brain and works 

directly as a methyl donor and monoamine 

synthesis modulator 

 That is, it regulates tetrahydrobiopterin (BH4), a 

critical enzyme cofactor for trimonoamine 

neurotransmitter synthesis 

 Methyl donor for DNA methylation and thus an 

epigenetic regulator 

Role of DHA in Folzin-5 Tablets 

Docosahexaenoic acid (DHA) is a structural 

constituent of membranes specifically in the central 

nervous system. Its accumulation in the fetal brain 

takes place mainly during the last trimester of 

pregnancy and continues at very high rates up to the 

end of the second year of life. Since the endogenous 

formation of DHA seems to be relatively low, DHA 

intake may contribute to optimal conditions for brain 

development. Data from cell and animal studies 

justify the indication of DHA in relation to brain 

function for neuronal cell growth and differentiation 

as well as in relation to neuronal signaling. 

of Zinc in Folzin-5 Tablets 

Zinc is called an "essential trace element" because 

very small amounts of zinc are necessary for human 

health. Since the human body does not store excess 

zinc, it must be consumed regularly as part of the 

diet. Zinc is needed for the proper growth and 

maintenance of the human body. It is found in several 

systems and biological reactions, and it is needed for 

immune function, wound healing, blood clotting, 

thyroid function, depression, depression after 

pregnancy (postpartum depression), dementia, dry 

mouth, attention deficit-hyperactivity disorder 

(ADHD), blunted sense of taste (hypogeusia), hepatic 

encephalopathy, alcohol-related liver disease, Crohn's 

disease, ulcerative colitis, inflammatory bowel 

disease, canker sores, stomach ulcers, leg ulcers, and 

bed sores. 
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PRECAUTIONS 

General 

Folic acid, when administered in daily doses 

above 0.1mg, may obscure the detection of B 

deficiency (specifically, the administration of folic 

acid may reverse the hematological manifestations of 

B deficiency, including pernicious anemia, while not 

addressing the neurological manifestations).  

FOLZIN-5
®
 Tablets may be less likely than folic 

acid to mask vitamin B deficiency. Folate therapy 

alone is inadequate for the treatment of a B 

deficiency. A major depressive episode may be the 

initial presentation of bipolar disorder. It is generally 

believed, (although not established in controlled 

trials) that treating such an episode with an 

antidepressant alone may increase the likelihood of a 

precipitation of a mixed/manic episode in patients at 

risk for bipolar disorder.  

FOLZIN-5
®
 Tablets is not an antidepressant; 

however, 5-MTHF has been shown to enhance 

antidepressant effects of known antidepressants. 

Caution is recommended in patients with a history of 

bipolar illness. Patients with depressive symptoms 

should be adequately screened to determine if they 

are at risk for bipolar disorder since mood elevation 

in this population is possible. 

 

PHARMACOKINETICS 

Absorption and elimination 

L-methylfolate is a water soluble molecule which 

is primarily excreted via the kidneys. In a study of 

subjects with coronary artery disease (n=21), peak 

plasma levels were reached in 1-3 hours following 

oral/parenteral administration. Peak concentrations of 

L-methylfolate were found to be more than seven 

times higher than folic acid (129 ng ml-1 vs. 14.1 ng 

ml-1) following ORAL/PARENTERAL 

administration. The mean elimination half-life is 

approximately 3 hours after 5mg of oral L-

methylfolate, administered daily for 7 days. The 

mean values for Cmax, Tmax, and AUC0-12 were 

129 ng ml-1, 1.3 hr., and 383 respectively. 

 

DISTRIBUTION 

Red blood cells (RBCs) appear to be the storage 

depot for folate, as RBC levels remain elevated for 

periods in excess of 40 days following 

discontinuation of supplementation. Plasma protein 

binding studies showed that L-methylfolate is 56% 

bound to plasma proteins. 

 

INDICATION AND USAGE 

FOLZIN-5 tablets are indicated for treatment or 

prevention of low DHA & folate levels. Low DHA, 

folate levels can lead to certain types of 

Neuropsychiatric Disorders. Conditions that can 

cause low DHA folate levels include poor diet, 

pregnancy, alcoholism, liver disease etc 

certain stomach/intestinal problems, kidney dialysis, 

among others. Women of childbearing age should 

receive adequate amounts of DHA & folic acid either 

through their diet or supplements to 

prevent infant spinal cord birth defects. 

 

CONTRAINDICATIONS 

There have been rare reports of hypersensitivity 

(allergic-like reactions) to FOLZIN-5. Therefore, a 

known hypersensitivity to any of the components in 

the product is a contraindication to its use for any 

indication. 

 

DRUG INTERACTIONS 

FOLZIN-5 added to other Drugs: High dose folic 

acid may result in decreased serum levels for 

pyrimethamine and first generation anticonvulsants 

(carbamazepine, fosphenytoin, phenytoin, 

phenobarbital, primidone, valproic acid, and 

valproate). Antibiotics may alter the intestinal micro 

flora and may decrease the absorption of 

methylcobalamin. Cholestyramine, colchicines or 

cholesterol may decrease the enterohepatic re-

absorption of methylcobalamin.  

FOLZIN-5
®
 Tablets contains folate, which 

may have interactions the following 

Antiepileptic drugs (AED): The AED class 

including, but not limited to, phenytoin, 

carbamazepine, primidone, valproic acid, 

phenobarbital and lamotrigine have been shown to 

impair folate absorption and increase the metabolism 

of circulating folate. Additionally, concurrent use of 

folic acid has been associated with enhanced 

phenytoin metabolism, lowering the level of this 

https://www.webmd.com/baby/default.htm
https://www.webmd.com/mental-health/addiction/understanding-alcohol-abuse-basics
https://www.webmd.com/digestive-disorders/picture-of-the-liver
https://www.webmd.com/digestive-disorders/picture-of-the-stomach
https://www.webmd.com/a-to-z-guides/kidney-dialysis
https://www.webmd.com/vitamins-and-supplements/supplements-assessment/default.htm
https://www.webmd.com/parenting/baby/default.htm
https://www.webmd.com/baby/tc/birth-defects-testing-what-are-birth-defects-tests
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AED in the blood and allowing breakthrough seizures 

to occur. 

Capecitabine 

Folinic acid (5-formyltetrahydrofolate) may 

increase the toxicity of Capecitabine.  

Dihydrofolate reductase inhibitors (DHFRI) 

DHFIs block the conversion of folic acid to its 

active forms, and lower plasma and red blood cell 

folate levels. DHFIs include aminopterin, 

methotrexate, pyrimethamine, triamterene, and 

trimethoprim. 

Fluoxetine 

Fluoxetine exerts a noncompetitive inhibition of 

the 5-methyltetrahydrofolate active transport in the 

intestine. 

Isotretinoin 

Reduced folate levels have occurred in some 

patients taking isotretinoin,  

Nonsteroidal anti-inflammatory drugs 

(NSAIDs) 

NSAIDs have been shown to inhibit some folate 

dependent enzymes in laboratory experiments. 

NSAIDs include ibuprofen, naproxen, indomethacin 

and sulindac. 

Oral contraceptives 

Serum folate levels may be depressed by oral 

contraceptive therapy. 

Methylprednisolone 

Reduced serum folate levels have been noted after 

treatment with methylpredinisolone. 

Pancreatic enzymes 

Reduced folate levels have occurred in some patients 

taking pancreatic extracts. 

Pentamidine 

Reduced folate levels have been seen with 

prolonged intravenous pentamidine. Metformin 

treatment in patients with type 2 diabetes decreases 

serum folate. Warfarin can produce significant 

impairment in folate status after a 6-month therapy. 

 

ADVERSE REACTIONS 

While allergic sensitization has been reported 

following both oral and parenteral administration of 

folic acid, allergic sensitization has not been reported 

with the use of FOLZIN-5. Paresthesia, somnolence, 

nausea and headaches have been reported with 

pyridoxal 5′-phosphate. Mild transient diarrhea, 

polycythemia vera, itching, transitory exanthema and 

the feeling of swelling of the entire body has been 

associated with methylcobalamin. 

 

DOSAGE AND ADMINISTRATION 

The recommended dose is one tablet twice daily 

(B.I.D.) or as directed under medical supervision. 

 

STORAGE 

Store at controlled room temperature 15°C to 

30°C (59°F to 86°F) Protect from light and moisture. 
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