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ABSTRACT

Folate deficiency is often associated with depression Chronic alco

holics who usually present with reduced blood folate levels are fre

quently affected by depression After 1-week run-in placebo period

36 chronic alcoholics with major depression were treated with meth
ylfolate 90 mgld orally for weeks as an antidepressant The sur

prisingly beneficial effects induced by methylfolate on depressive

signs and symptoms of ethanol abusers should encourage more exten

sive experimental and clinical investigations to confirm these prelim

inary results No adverse side effects were reported

INTRODUCTION

Evidence in the literature suggests relationship between depression and

folate deficiency.4 Folic acid derivatives are known to play crucial role

in the biosynthesis of serotonin and dopnmine517 both of which are

implicated in the pathogenesis of depressive disorders

Depression is frequent complication in chronic alcoholics12 its

incidence rate is reported to be 28% to 70%Alcoholics usually present

with blood folate deflciency which is often associated with depression

and lassitude25 In double-blind controlled trial by Coppen et al29 102

patients receiving lithium were randomized to receive treatment with ei

ther small supplements of 200 pg of folic acid daily or placebo All of the

patients receiving folic acid supplements showed significant association

between affective morbidity index AMI scores and end-of-trial plasma

folate levels Moreover unipolar patients with plasma folate levels greater

than 13 p.gfL had significantly lower scores on Becks Inventory for mood
and AMI

Godfrey et a15 compared oral methylfolate 15 mg/d with placebo in

addition to standard psychotropic treatments in 41 acutely depressed and

schizophrenic inpatients with borderline or definite 200 pgfL red blood

cell RBC folate deficiency Unlike placebo methylfolate significantly im
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METHYLFOLATE IN TREATMENT OF DEFREINION IN ALCOHOLICS

proved clinical and social recovery in both depressed and schizophrenic

patients after months of treatment

Crelin et a13 carried out pilot double-blind trial comparing meth
ylfolate 50 mgld versus amitriptyline 150 mgld each as monotherapy
for weeks in 31 outpatients with moderate depression Most of the pa
tients had normal RBC folate levels Patients with 25% decrease in

Montgomery-Asberg Depression Scale MADS during 2-week placebo

run-in period were excluded At the end of weeks of treatment the MADS
response rate was very similar with methylfolate and amitriptyline Sur

prisingly of amitriptyline-treated nonresponders improved when

crossed over to methylfolate It is noteworthy that methylfolate-treated

responders showed striking increases in RBC folate levels compared with

nonresponders Passeri et al32 found that methylfolate 50 mg/d orally was

as effective as trazodone 100 mgld orally in improving depressive symp
toms in geriatric patients as rated on the Hamilton rating scale for de
pression HRSD irrespective of folate status

Guaraldi et al demonstrated the antidepressant activity of methyl
folate 50 mg/d for weeks in geriatric normofolatemic nondemented pa
tients with depression

Pichot et aiM perfonned controlled study in 18 inpatients with major

depression and history of suicidal behavior versus 18 inpatients with

major depression and no suicidal history RBC folate levels were signifi

cantly lower in the suicidal depressed patients than in controls 190.1

42.3 nglmL vs 289.7 87.8 ng/mL 0.01 Results in the Pichot et al

study suggest role for folic acid as biological correlate of suicidal

behavior

In the framework of the data reported in the literature35 we decided

to study the effects and tolerability of methylfolate on depressive signs

and symptoms in chronic ethanol abusers Methylfolate N5-

methyltetrahydrofolic acid donates its methyl group to homocysteine to

form methionina which in turn is activated to S-adenosyl-L-methionine

SAMe.35 SAMe is the sole methyl donor in the central nervous system in

number of methylation reactions involving proteins nucleoproteins

membrane phospholipida neurotransmitters and monoamines.536 In

addition SAMe has antidepressant activity3739 and in recent investi

gation we demonstrated its beneficial effects in depressed chronic

alcoholics.4

PATIENTS AND METHODS

Thirty-six inpatienta 22 men and 14 women aged 22 to 79 years mean

age 42.04 2.59 SE years were enroUed from two psychiatric centers

specializing in the treatment of drug and alcohol abuse Twenty-two pa-

560



DI A324A ST AL

tients 14 men and women were in their 40s and SOs All of the patients

gave informed consent Diagnoses were made according to DSM-I1I-R cr1-

teria for major depression and alcohol dependence
The major inclusion criterion for depression was baseline score of 17

on 21-item HRSD For chronic alcoholism the criterion was history of

ethanol ingestion at 150 daily for at least months accompanied by

mean corpuscular volume MCV values 97 p4m3 gamma glutamyl

transpeptidase yGT values 50 U/L asparate aminotransferase AST
27 ti/L and alanine aminotransferase ALT 21 U/L and alkaline phos

phatase AP values 40 TilL Patients with liver cirrhosis psychoses
overt suicidal ideation severe renal cardiovascuiar endocrine or neuro

logic impairment pregnant or nursing women opiate abusers and pa
tients who tested positive for hepatitis or human irnmunodeficiency

virus were excluded

Before starting the trial patients underwent 7-day placebo run-in

period Patients who exhibited an improvement of 20% or more in the

HRSD score were regarded as placebo responders and were excluded Pa
tients were strongly advised to abstain from ethanol consumption but pa
tient compliance cannot be assumed

Participants received oral methylfolate 90 mg daily 30 mg TW at

ni and and PM The duration of treatment was weeks

Patients were evaluated at baseline and on days 14 21 and 28 of

treatment with the following psychometric scales the 21-item HRSD and

20-item Zungs self-rating scale for depression ZSRS the 14-item Ham
ilton rating scale for anxiety HRSA the Lorish and Maisiak face scale in

which the patient is invited to choose from pictures of fhces ranked from

to 20 the one that best represents his/her mood41 and visual analogue

scales WAS for pain fatigue sleep and general well-being

Administration of methylfolate and patient evaluations were per
formed by independent medical staff in order to assure blind conditions

The following laboratory tests were performed at baseline and at the

end of the study complete blood count MCV blood urea nitrogen blood

glucose creatinine transaminases with AST/ALT ratio AP -1GT bili

robin and urinalysis No concomitant drugs were permitted In some

cases short-life benzodiazepine was allowed as sleep inducer no more

than three times week The Friedmans and Newman and Keuls tests

were used as appropriate for statistical evaluation

sam

All 36 patients completed the study Efficacy of treatment was assessed by

comparing the mean scores reported on the rating scales at baseline with

those reported on days 71421 and 28 The average baseline HRSD score
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of 35.27 1.38 SE dropped to 18.83 2.12 SE 46.61% 0.01 Figure
The mean baseline ZSRS score of 66.02 1.32 SE dropped to 27.75

4.16 SE 57.97% 0.01 Figure
The mean baseline value of 14.83 0.38 SE on the face scale changed

to 10.72 0.61 SE 27.71% 0.01 Figure The mean baseline

VAS values were 7.19 0.37 SE for pain 6.74 0.34 SE for fatigue 4.64

0.58 SE for sleep and 1.93 0.37 SE for general well-being at the end

of treatment these were 3.62 0.42 SE 49.65% 0.01 2.82 0.33

14 21 20

Timod

14 21 25

limo

Figure Effects of treatment with methylfolate as measured by the Hamilton rating scale

for depression HRSD and Zunfl selftrnting scale for depression ZSRS 0.05
vs basdint 0.01 vs baseline

HRSD

50

2O
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so

50

Ce

20

ZSRS
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20

24

14 21 28

Time

Figure Effects of treatment with methylfolate as measured by the thee scale 0.01 vs

baseline

SE 58.16% 0.01 3.04 0.43 SE 34.48% NS and 4.05

0.36 SE 127.13% 0.01 respectively Figure

Significant changes were also observed in HBSA scores on day ver

sus baseline 6.30% 0.05 and on day 14 both compared with base

line 42.49% 0.01 and versus day 52.07% 0.01 These

effects on URSA may be interpreted as transient psychoactivation induced

by methylfolate

Improvements were noted on day 14 and continued progressively

through the end of treatment ZSRS showed statistically significant dif

ference as early as day compared with baseline Methylfolate treatment

induced statistically significant difference versus baseline in VAS for

fatigue on day and VAS for pain and well-being on day 14 no change

was observed for sleep Figure The table shows the changes in labora

tory parameters relating to yOT AST ALT and AP which dropped sig

nificantly and AST/ALT ratio which remained below 21.12 versus 1.36
MCV values dropped from 99 jun5 to 97 jim3

No adverse side effects were reported No change from depression to

hypomania was observed although hypomania has been reported by other

authors.4

DISCUSSION

Folate deficiency is frequently observed in psychiatric disorders particu

larly in depression and dementia In chronic alcoholics with depression

dietary folate deficiency may play role in the pathogenesis of the affec

tive disorder3 However it is probably not the sole cause of the mental

impairment There is growing evidence that irrespective of whether the

folate deficiency is primary or secondary to the psychiatric condition folate
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Pain

Fatigt

14 21 28

Time

--- Well-bern9

Sleep

14 21 28

lime

Figure Effects of treatment with methyfoIate as measured on the visual analogue scale for

pain fatigue well-being and sleep 0.05 vs baseline SI 0.01 vs baseline

replacement may improve mental function when used alone or added to

standard psychodrugs.28285545 This assumption appears to be sup
ported by the beneficial antidepressant results obtained with methylfolate

in our patients

In agreement with Crellin et alss EEC folate assay should be per
formed for all psychiatric patients with particular emphasis on depressive

and organic mental states including ethanol-induced conditions It ap
pears that RBC folate levels are much more reliable guide to folate status

than plasma folate level Even borderline deficiency 150 to 200 p.g/L

can be harmful to the mental state.3 Methylfolate and folates are group-B
vitamin compounds which are remarkably free of adverse side effects

Only epileptics may have their seizures precipitated or exacerbated by

high-dose long-term folates.45 Some authors reported occasional occur-
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Table Mean SE values and percent changes in gamma glutamyl tranapeptidase GT
transaminases and alkaline phosphatase after weeks of treatment with

methylfolate

yGI
pm3

Aspartata

Aminotransferase

U/I

Alanine

Aminotransferase

U/I

Alkaline

Phosahatase

O/L

Before 9213 8110 7211 637
After 617 534 394 335
%change 34 35 46 40

rence of sleeplessness overactivity increased anxiety vivid dreaming and

poor concentration These side effects cannot be regarded as toxic in

stead they reflect tendency to overarousal which is an event also oc

curring with SAMe methyl donor metabolically similar to folate and

with other antidepressant.s.35 As far as the present study is concerned the

methylfolate-induced psychoactivation observed in our patients as rated

by HRSA on days and 14 of treatment compared with day resolved

with the end of treatment

Interestingly clear improvement in liver function parameters was

observed see the table and MCV values did not change indicating that

MCV is folate-resistant as reported by other authors.47

This investigation should be regarded as preliminary approach to

novel treatment of depression in ethanol-dependent patients The aim of

our study was to verify whether methylfolate monotherapy could control

depressive signs and symptoms in alcoholics We did not take into consid

eration control group nor did we assess the severity of ethanol depen
dance in our patients However the clinical results reported in our study

appear to support our hypothesis that methylfolate 30 mg TID has

positive effect on depressive signs and symptoms in alcoholics Our pre
lirninary results should be verified in controlled trials

Acknowledgment

This study was supported in part by BioResearch BASF Pharrna Liscate/

Milan Italy

References

Botez MI Botez Neurologic and psychiatric illnesses and folate deficiency review

Recent knowledge on iron and folate deficiencies in the world Colloque INSERM1990
Brocker Lebel Maurin et at Carencea en folates chez sujeta ÆgØa intdrØt de leur

correction dana traitement des troubles du comportement Sera Hop 1986
2139

565



METHYLFOLATE JN TREATMENT OF DEPRESSION IN ALCOHOLICS

Carney MWP Serum folata values in 423 psychiatric patients RMJ 1967
Carney MWP Neuropharinacology of S-adenosyl methonine GUn Neuropharmacol1986
Carney MWP Sheffield BK Association of subnormal serum folate and vitamin B12

values and effects of replacement therapy JNeru Meat Dis 1970
Csrney MWP Sheffield BF Serum folic acid and B12 in 272 psychiatric in-patients

Psycho Med 1978
Carney MWP Chary TKN Laundy et al Red cell folate concentrations in psychiatric

patients JAffectDisorders 1990
Gliadirian AM Anauth Engelsmann Folic acid deficiency and depression Psycho

somatica 198021926929

Hunter Jones Jones TG at al Serum B12 and folate concentrations in mental

patients Br Psychiatry 1967
10 Haflstrom Serum B12 and folate concentrations in mental patients Acta Psychiatr

Stand 1969
11 Jensen ON Olesen OV Folic acid concentrations in psychiatric patients Acta Psychiatr

Stand 196Th45289294

12 Kalistroin Nylof Vitamin B12 and folio add in psychiatric disorders ActaPsychiatr

Stand 1969
13 Reynolds EH Preece IM Bailey et aL Folate deficiency in depressive illness Br

Psychiatry 1970
14 Young SN Ghadirian Alt Folic acid and psychopathology ProgNeuro-Psychopharrnacol

Rio Psychiatry 1989
15 Bottiglieri Laundy Martin at sL S-adenosyl methionine influences monoamine

metabolism Lancet 1984 Letter

16 Bottiglieri Hylsxtd Laundy 14 at aL Folate homocysteina and monoamine metab

olism in depression Pteridines 1992
17 Bottiglieri Hylsnd Laundy 14 et sL Folate deficiency biopterin and monoamine

metabolism in depression Psycho Med 199222871876

18 Gelder Oath Mayour Ox/brd Textbook of Psychiatry 2nd oiL Oxford England
Oxford University Press 1989511537

19 Maurt Penica Gasperini et al Disturbi da shuso di alcoa 1n Pancheri

Cassnno GB edt Trattato italiano di Psichiatit Vol.11 Milano Masson 1992
1271

20 Krupp and Chattoaa Current Medical Diagnosis and Treatment 1989 Schroeder SA
Krupp MA Thierney 131 at sl ads Padova Italy Piccin 1990827

21 Akiskal HS Mood disorders Im The Merck Manual 16th ad Rahway NJ Mezr.k and Co
bit 19921602

22 Goodwin FKJamison KR Manic-D epressive Illness Oxford England Oxfordijniversity

Press 1990213216

23 Wu Chanarin Slavin et al Foists deficiency in the alcoholic Its relationship to

566



DI PALMA ET AL

clinical and hasmatological abnormalities liver disease and folate stores BrJHaematol

197529469478

24 Steinberg SE Campbell CL Hulinian RS The toxic effect of alcohol on folate metabolism

Cliii Toxicol 1930
25 Taniura Rmnero JJ Watson JE et at Hepatic folate metabolism in the chronic alco

holic monkey Lab Cliii Med 1981
26 Botez MI Cadotte Beaulieu et al Neurological disorders responsive to folic acid

therapy Can Med Assoc 1976
27 Botez 14 Botes Leveille et si Neurological correlates of thEe acid deficiency Facts

and hypotheses In Botex MI Reynolds RH eds Folk Acid in Neurology Psychiatry and

Internal Medicine New York Raven Press 1979A35-461

28 Botea Ml Peyronnard JM BerubØ et al Relapsing neuropathy cerebral atrophy and

folate deficiency Applied Neurophysiol 1979 183

29 Coppen Chaudry Swede Folic acid enhances lithium prophylaxis Affect Dis

1986
30 Godfrey PSA Toone BK Carney MWP et al Enhancement of recovery from psychiatric

illness by methyl fblate Lancet 1990
31 Crellin RF Flynn TO Laundy et al Methylfolate as monotherapy in depression

Presented at the Annual Meeting of the Royal College of Psychiatrists July 2427 1992

Dublin Ireland

32 Passeri Cucinotta Abate et al Oral 5-methyltetrahydrofolic acid in senile or

ganic mental disorders with depression Results of double-blind multicenter study

Aging Cliii Exp Res 1993
33 Gusraldi GP Fava Math et al Open study of 5-methyltetrahydrofolic acid 5-

MTHF in the treatment of depression in the elderly Ear Cliii Incest 1992 part

167 Abstract

34 Pichot Ansseau Rel et al Red blood cell folate and suicidal behavior Ann

Psiquiatr 1992 lJ97 Abstract

35 Crellin Bottiglieri Reynolds RH Folates and psychiatric disorders Drugs 1993
623636

36 Baldesaarini RJ Neurophannacology of S-adenosyl metbionine Am Med 1987

83Suppl 5a95103

37 Janicak PG Lipinshy Davis JM et at S-adenosylmethionine in depression litera

ture review and preliminary report Ala Med Sci 198825306-313

38 Andreoli S-adenosy-methionine SAMe as an antidepressant New Trends Cliii Nea
rophannacol 1992

39 Bressa SAMe as en antidepressant Meta-analysis of clinical studies Ann Psiquiatr

1992 1023 Abstract

40 Agricola Dalla Verde ljrsni et at S-adenosyl-L-methionine in the treatment of

major depression complicating chronic alcoholism Curr flier Res 1994
41 Lorish CD Maisiak The face scale brief nonverbal method for assessing patient

mood Arthritis Rheum 1986
567



METHYLFOLATE IN TREATMENT OF DEPRrsSION IN ALCOHOLICS

42 Carney MWP Martin Bottiglieri et al Switch mechanism in effective illness and

S-adenosylmethionine Lancet 1983
43 Caxney MWP Chary TKN Bottiglieri et aL Switch mechanism in affective illness and

oral S-adenosyhnethionine SAMe Br Psychiatry 1987
44 Reynolds ER Effects of folic acid on the mental state and fit frequency of drug treated

epileptic patients Lancet 1967
45 Reynolds ER Interictal psychiatric disorderw Neurochemical aspects Adu Neurol 1991

554758

48 Hunter Barnes Oakeley MF et al Toxicity of folic acid given in pharmacological

doses to healthy volunteers Lancet 1970
47 Turpini Albergati Id Gill Macrocytosis in chronic alcoholisnt tentative correction

with vitamin B12 5-methyltetrahydrofolate and 5-adenosyl-methionine Curr Ther Ret

1987
48 Colle Ceachla Macrocytic anemia in cirrhotic patients preliminary clinical report

Curr Ther Ret 1992

568




