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INTRODUCTION

Abnormalities of one-carbon metabolism (OCM)
are some of the well-studied metabolic factors in the
pathophysiology of depression (Bhatia & Singh 2015).
OCM consists of several interconnected biochemical
cycles, the main task of which is to transfer methyl
groups from one molecule to another. Folate defi-
ciency and elevated homocysteine levels play an
essential role in development of OCM abnormalities
(Ducker GS & Rabinowitz 2017). Currently a suffi-
ciently large amount of evidence has been received
showing that abnormalities of OCM of various origins
(folate and vitamin B12 deficiency in food, genetic
polymorphisms of folate cycle enzymes, including
MTHFR677TT) can be a risk factor for affective
disorders, in particular depression.

Hyperhomocysteinemia (HHcy) is the most reliable
serum marker of OCM abnormalities. A large number
of studies have shown a relationship between high
plasma homocysteine and depression (Chen et al.
2005), including several population studies (Miller
2008; Kim et al. 2008). The association of low folate
levels with high homocysteine levels with the risk of
depression has also been confirmed in a number of
population studies (Sachdev et al. 2005, Kim et al.
2008). Moreover, a number of studies have shown that
among patients with endogenous depression, the
frequency of occurrence of the MTHFR gene defect
and HHcy is significantly higher than in the general
population (Chen et al. 2005, Lewis et al. 2006).

CASE REPORT

A 23-year-old white man with a family history of
mood disorders suffered from treatment-resistant de-
pression for two years. He received consistently the
trials of several selective serotonin reuptake inhibitors
- SSRIs (fluoxetine, paroxetine, fluvoxamine, sertralin,
citalopram and escitalopram) and serotonin—norepine-
phrine reuptake inhibitors - SNRIs (venlafaxine, mil-
nacipran, duloxetine), tricyclic antidepressant (ami-
triptyline), Monoamine oxidase inhibitors - MAOIs

(pirlindole), and also pregabalin and quetiapine. The
therapeutic effect was always incomplete: the patient
still suffered from anhedonia and decreased sexual
interest.

By the time of the consultation, the patient had not
been taking therapy. As a result of assessment with
Mini International Neuropsychiatric Interview (MINI)
he was diagnosed with: recurrent depressive disorder,
social anxiety disorder and general anxiety disorder.
The Montgomery—Asberg Depression Rating Scale
(MADRS) score was 39 points (severe depression).
Considering the positive response to venlafaxine, we
chose to use this drug with increasing the dose to the
maximal tolerable and to evaluate further effect.

The mother of the patient - a 53-year-old white wo-
man had similar symptoms of depression. The recent
decline 1,5 years ago. By the time of consultation she
had not taken any therapy. As a result of assessment
with MINI she was diagnosed with: recurrent depres-
sive disorder and general anxiety disorder. MADRS
score - 33 points (moderate depression).

During the clinical interview, it was also revealed
that earlier, when a neurologist prescribed injections of
B vitamins, the patient noticed a significant impro-
vement in her condition. That is why it was suggested
that the patient and her son should conduct an exa-
mination to determine the levels of vitamins B9, B12
and homocysteine in the blood. The mother and son
were found to have HHcy (see Table 1), and the son
also had a decreased concentration of plasma folates.
After genetic analysis, heterozygous variants of the
gene of methylenetetrahydrofolate reductase MTHFR
(C677T and A1298C) and heterozygous variant of the
gene of methionine reductase MTRR (A66G) were
found.

Considering the findings, mother and son were
prescribed adjuvant therapy with methylfolate at a
dose of 400 and 800 mg, respectively. Also, escitalo-
pram at a dose of 10 mg was prescribed to the mother
of the patient because of its antidepressant and anti-
anxiety effects.

At the time of the prescription of methylfolate, the
son was taking venlafaxine at a dose of 225 mg/day for
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Table 1. Blood and genetic test results for mother and son with depression

Homocysteine Vit B9 nmol/l Vit B12 pg/ml MTHFR MTHFR MTRR MTR
No pmol/1 (reference values (reference values (reference values (C677T) (A1298C) (A66G) (A2756G)
4.44-13.56 pmol/L) 7-39.7 nmol/l) 187-883 pg/ml)
No 1 15.091 11.74 250 /T A/C A/G A/A
mother
No 2 40.72 1 4.34 | 242 C/T A/C A/G A/A
son

3 weeks - without a significant clinical improvement.
By the 7" week of treatment (4 weeks of taking methyl-
folate), the patient had a significant improvement
(MADRS - 14 points), including a significant decrease
in the severity of anhedonia. The homocysteine level
was 9.07 umol/L after 3 months from the start of the-
rapy with methylfolate; the patient was in remission. In
the case of the mother, by the 4™ week of treatment with
escitalopram and methylfolate, there was a decrease of
MADRS scores to 4. No signs of affect inversion and
hypomania were found. After 1.5 months from the
beginning of therapy the homocysteine level was 7.53
pmol/L; the patient was in remission.

DISCUSSION

The two clinical cases illustrate family forms of
OCM abnormalities and depression. We can pinpoint
no striking distinctive features in the course of
depression in these patients with comorbid OCM
abnormalities. Depression in the patients had a typical
melancholic structure with anhedonia and somatic
symptoms (decreased appetite and sleep disturbances,
such as early awakening). All depressive symptoms
decreased significantly in the course of a combined
therapy with antidepressant and methylfolate, after
which the patients had a remission for the first time in
a long time.

Adjuvant therapy used in these patients deserves a
separate discussion. The choice of the form of folate as
the drug of choice is discussed in the scientific
literature, and to date there are no recommendations
based on evidence-based studies. Methylfolate (5-
MTHF, 5-methyltetrahydrofolate, metapholine) is a
biologically active form of folates, the closest to the
folates of natural food, which easily penetrates the
central nervous system (unlike synthetic folic acid and
food dihydrofolate), does not require preliminary
transformation induced by the dihydrofolate reductase
enzyme in the liver, it is immediately incorporated into
the folate exchange cycle and, in addition, its further
biochemical exchange (in particular, the supply of
methyl groups to the homocysteine-methionine cycle)
is independent of the MTHFR enzyme, therefore, it
allows to avoid the problems of transformation in
carriers of genetic polymorphism MTHFR677C>T
(Nelson 2012). Therefore, in a large number of studies
on the effect of folate on mood, methylfolate has been
in the focus.

362

One of the limitations of this work is the lack of
blinding, which does not make it possible to exclude a
placebo effect in patients and distortions in the doctor’s
assessment of the condition of patients who take
adjuvant therapy with methylfolate.

CONCLUSION

Mood disorders are often associated with OCM ab-
normalities. Patients with treatment-resistant depression
need additional laboratory tests (folic acid, cyanoco-
balamin and homocysteine) to rule out OCM abnor-
malities. Further long-term, high-quality, randomized
clinical trials of folates (folic acid, methyl folate, etc.)
and SAM with double blinding and placebo control in
patients with depression are still needed.
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