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Folate and vitamin B12 status in schizophrenic pagints
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Abstract

BACKGROUND: This study aimed to determine red blood cell (RRG) serum folate and vitamin B12 levels as well as
their intake in schizophrenic patients.

METHODS: The folate and cobalamin status of 60 schizophrpaitents (15-55 years) was compared to 60 matched
healthy controls using Radio Isotope Dilution As§B{DA).

RESULTS: Serum and RBC folate in schizophrenic patients sigsificantly lower than the control group. Meariam
cobalamin levels in the schizophrenic group weghéi than controls.

CONCLUSIONS: This study showed that folate deficiency is comriroachizophrenic patients; therefore, it is impotta

to pay attention to folate levels in these patients
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he metabolism of cobalamin and folic
I acid is interrelated and both are neces-
sary in several pathways in the human
central nervous system. Cobalamin and folate
facilitate the production of S-adenosylmethionine
(SAM), the exceptional donor of a methyl-
group for various reactions of methylation, by
promoting the conversion of homocysteine in-
to methionine.!

Cobalamin and folic acid deficiency may
contribute to the pathogenesis of neuropsy-
chiatric disorders such as mental confusion,
memory changes, cognitive slowing, mood
disorder, violent behavior, fatigue, delirium
and paranoid psychosis.2

It was hypothesized that an aberrant folate
metabolism could also contribute to the patho-
genesis of schizophrenia. Schizophrenia is a
complex psychiatric disease that is speculated
to result from multiple genetic and environ-
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mental factors.3 A study by Silver (2000) on 644
bedridden psychotics reported that 78.3% of
schizophrenic patients had vitamin B12 defi-
ciency.* Some studies have clearly indicated
the contribution of folic acid, vitamin B12 and
homocysteine to altered single-carbon meta-
bolism and its role in the psychopathophysiol-
ogy of schizophrenia.

This study was aimed to determine cobala-
min and folate status in schizophrenic patients
and mentally healthy controls.

Methods

A total of 60 schizophrenic patients as well as
60 age- and sex- matched healthy controls (21
women and 39 men aged 15 to 55 years) were
enrolled into the study from March 2009 to
January 2010 in Taleqani hospital, Tehran, Iran.
All the participants completed the written con-
sent form. The healthy control group was re-
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cruited from volunteers in the staff of the Tale-
gani hospital. All enrolled cases fulfilled the
DSM-IV (American Psychiatric Association,
2000) criteria for diagnosis of schizophrenia.¢

Those who consumed vitamin B12 or folate
supplements in previous year, the subjects
with abnormal bleeding, digestive, infectious,
parasitic or heart diseases, diabetes mellitus,
hyperthyroidism, pregnancy and lactation dur-
ing last year and vegetarians were excluded
from the study.

Data were collected using general question-
naire, 24-hour food recall questionnaire and
food frequency questionnaire (FFQ). Non fast-
ing blood samples were taken from all subjects.
Each blood sample (5 ml) divided in two parts.
The first part (1.5 ml) containing 1 ml 1% ethy-
lenediamine tetra-acetate (EDTA) was assayed
for RBC folate concentrations. The samples
with EDTA (100 pl) were mixed with 2 ml 0.2%
ascorbic acid and stored at -20°C, until analy-
sis.” Hemoglobin (Hb), hematocrit (Hct), mean
corpuscular volume (MCV) and mean corpus-
cular hemoglobin concentration (MCHC) were
measured by Hi apparatus for hematological
analyses of Taleqani hospital laboratory, Te-
hran, Iran. The second part of blood samples
(3.5 ml) was transferred immediately into the
tubes without any anticoagulant agents. The
blood cells and plasma samples were separated
by centrifugation (10 min, 3000 rpm). Plasma
samples were stored at -20°C, until serum folate
and cobalamin measurements.

Serum folate and cobalamin and RBC folate
were determined by wusing radio isotope
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dilution assay (RIDA) kits in biochemistry de-
partment of the School of Public Health, Te-
hran University of Medical Sciences, Tehran,
Iran, according to the manufacturer's instruc-
tions (Diagnostic Product Corporation, Los
Angeles, CA, USA).

To compare averages in the case and control
groups, Student's t-test and Mann-Whitney U
test were used. To evaluate qualitative va-
riables and hematological parameters, X2 test
and Fisher's exact test were utilized. To deter-
mine correlation between quantitative va-
riables and hematological parameters, Pear-
son's Correlation Coefficient was used. Even-
tually, to omit the effects of confounding va-
riables, Mantel-Haenszel was utilized. Results
were presented as mean + SD and p < 0.05 was
regarded significant for all comparisons.

Results
Table 1 shows the non-fasting hematologic va-
riables in the case and control groups.

Serum folate levels of controls were signifi-
cantly higher than schizophrenic patients
(p < 0.05). In the case group, 5 out of 60 pa-
tients (8.3%) had serum folate deficiency (less
than 3 ng/ml), while folate deficiency was not
seen in the control group (p < 0.05). RBC folate
levels of schizophrenic patients and the control
group were not different. Twelve out of 60
schizophrenic patients (20%) had confined and
marginal RBC folate deficiencies (less than 200
ng/ml), which was significantly higher
(p < 0.05) than its proportion in the healthy
controls (4 out of 60, 6.7%). Serum cobalamin

Table 1. Non-fasting hematologic variables concentrations in the case group
versus the control group

Variables* Case group Control group P value**
Serum folate (ng/ml) 5.51+3.7 6.67 +2.08 0.04
Red blood cell folate (ng/ml) 292.3 +105.86 31908.7 0.173
Serum vitamin B12 (pg/ml) 233.9+106.25 196.2215.B3 0.013
Hemoglobin (g/dl) 13.4+1.96 13.53+1.36 0.663
Hematocrit (%) 40.7 £5.3 40.8 £ 3.8 0.892
Mean corpuscular volume (fl) 78.53+9.2 84.44 & 6. 0.037
Mean corpuscular hemoglobin concentration (g/dl) .628 3.77 27.98 + 2.07 0.217

* Data are presented as mean = SD

** P < 0.05 is considered as significant differerciusted for age and sex
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in schizophrenic patients was higher than
healthy controls (p < 0.05). In schizophrenic pa-
tients, serum cobalamin deficiency (less than
120 pg/ml) was observed in 13.3% (8 out of 60),
which was less (p < 0.05) than its proportion in
the healthy controls (14 out of 60, 23.3%).

There was no significant difference in he-
moglobin and hematocrit concentrations be-
tween schizophrenic patients and healthy con-
trols. MCV in schizophrenic patients was sig-
nificantly lower than the healthy controls
(p < 0.05). MCV was high in 8 out of 60 schi-
zophrenic patients (13.3%), but only in 2 out of
60 (3.3%) controls was higher than normal
range (p < 0.05). There was no significant dif-
ference between MCHC of schizophrenic pa-
tients and healthy controls. MCHC was higher
than normal range in 12 out of 60 cases (20%),
but only in 1 out of 60 (1.7%) healthy controls
was higher (p < 0.05).

Table 2 shows the relationship of hemato-
logic variables in schizophrenic patients and
healthy controls.
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Serum folate levels showed a positive and
significant correlation with the RBC folate in
healthy controls (p < 0.001). In the case and
control groups, serum folate and cobalamin
levels had no correlation. RBC folate levels did
not show any correlation with serum cobala-
min in schizophrenic patients and healthy con-
trols. RBC folate levels had a strong negative
and significant correlation (p < 0.001) versus
hemoglobin and hematocrit levels in both schi-
zophrenic patients and healthy controls. Signif-
icant negative correlation was observed be-
tween MCHC and MCV levels versus RBC fo-
late in both groups (p < 0.01). In schizophrenic
patients, serum folate levels had a significant
negative correlation (p < 0.01) versus MCHC
and MCV concentrations.

In schizophrenic patients, folate intake was
(167.3 £ 90.5) and in the control group it was
(195.9 £ 70), which is not significantly different.
However, in schizophrenic patients, cobalamin
intake average (2.38 * 3.8) was significantly
(p < 0.01) less than healthy controls (2.49 + 1.2).

Table 2. Relationship between blood parameters in schizophrenic patients and controls*

Serum Red blood Serum vitamin
folate cell folate B12
Schizophrenic patients**
Serum folate (ng/ml) -0.21 0.2
Red blood cell folate (ng/ml ) -0.09
Hemoglobin (g/dl) -0.2 -0.487 0.058
Hematocrit (%) -0.218 -0.536 0.048
Mean corpuscular volume (fl) -0.47 -0.365 -0.11
Mean corpuscular hemoglobin concentration (g/dl) .50a -0.31 -0.06
Serum vitamin B12 (pg/ml)
Controls**
Serum folate (ng/ml) 0.51 0.13
Red blood cell folate (ng/ml) 0.19
Hemoglobin (g/dl) -0.177 -0.474 -0.056
Hematocrit (%) -0.107 -0.463 -0.01
Mean corpuscular volume (fl) -0.024 -0.316 0.091
Mean corpuscular hemoglobin concentration (g/dl) .086 -0.38 0.02

Serum vitamin B12 (pg/ml)

* P value for all of the measurements shown in thide is < 0.05.

** Values are Pearson's Correlation Coefficient
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Discussion

We found a higher frequency of low levels of
serum folate deficiency in schizophrenic pa-
tients compared to controls (8.3% versus 0%).
Mean serum folate levels in healthy controls
were significantly higher than the case group.
Although mean RBC folate levels was equal
between schizophrenic patients and controls,
there was a significant difference in RBC folate
deficiency between cases and controls (20%
versus 6.7%). In one study, a lower plasma fo-
late level is found in schizophrenic patients
compared to the healthy controls,® which is
confirmed in the present study. On the other
hand, researchers did not find any difference
in folic acid status among different psychiatric
disorders versus healthy controls.® Reduced
levels of serum folate but not the red blood cell
folate are reported in both schizophrenic and
depressive disorder patients.! In our study,
the average of folate intake in schizophrenic
patients was non-significantly lower (167.3 +
90.5) than the healthy controls (195.9 % 70).
Nevertheless, there was no indication of any
nutritional shortage or a defect in folate uptake
to explain the lowered plasma folate levels in
the group of schizophrenic patients in the
present study.

In the present study, mean serum cobala-
min levels of schizophrenic patients were sig-
nificantly higher than healthy controls. Coba-
lamin deficiency in schizophrenic patients
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(13.3%) was significantly lower than the con-
trols (23.3%). In one study, in disagreement
with our findings, mean serum cobalamin con-
centrations were similar in schizophrenic pa-
tients and controls.” On the other hand, one
study has demonstrated reduced folate and
cobalamin levels, among schizophrenic pa-
tients.!! In a survey in Mexico, the mean serum
cobalamin levels in schizophrenic patients
(409.75 + 243.79) were higher than healthy con-
trols (407.71 + 210.18),8 which is confirmed in
the present study. In the present study, RBC
folate levels had no correlation with serum co-
balamin in schizophrenic patients, which con-
firms another study.!? Some schizophrenic pa-
tients did not collaborate in filling out the FFQ.
The FFQ was merely qualitative and eventual-
ly the blood samples were collected from only
one hospital, which may act as possible short-
ages of the present study. Meanwhile, some
researchers have recommended an examina-
tion of serum methyl malonic acid (MMA)
and/or homocysteine (Hcy) as a proof of coba-
lamin or folate deficiency.!

Conclusions

In conclusion, the findings suggest that de-
creased plasma folate may act as a risk factor
for schizophrenia. Therefore, it is suggested to
evaluate the serum cobalamin and folate levels
for all newly admitted schizophrenic patients.
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