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Abstract
Background. Alcohol and its metabolites decrease the absorption and reabsorption of vitamin B6, vitamin B12, and
folic acid.
Objectives. Assessing selected blood parameters and concentrations of vitamin B12, folic acid, and homocystein in
the blood serum of alcoholic liver disease patients.
Material and Methods. The study group consisted of 40 patients with alcoholic liver disease (mean age: 52.7
years) and the control group of 40 healthy blood donors (mean age: 52.0 years) and 38 healthy volunteers (mean
age: 48.4 years).
Results. The mean vitamin B12 concentration was higher in the patient group compared with the healthy controls
(659.43 ± 489.29 ng/ml vs. 348.44 ± 145.93 ng/ml, p < 0.001) and positively correlated with bilirubin concentra−
tion, alkaline phosphatase activity, and INR value (r: 0.47, 0.38, 0.54, respectively, p < 0.01). Hyperhomocystei−
nemia was observed in 50% of the patients and did not correlate with vitamin B12 and folic acid deficiency, but did
correlate with mean platelet count and alkaline phoshatase activity (r: 0.043, 0.31, respectively, p < 0.05). In the
patient group, the mean corpuscular volume (MCV) of erythrocytes was higher than in the control group (98.0 ±
7.84 vs. 84 ± 8.0 fl) and was not related to vitamin deficiency.
Conclusions. A high vitamin B12 concentration was found in the patients with alcoholic liver disease. No correla−
tions between increased MCV and the concentrations of folic acid and vitamin B12 were found in the group of pa−
tients. Hyperhomocyteinemia was not connected with folic acid or vitamin B12 deficiency (Adv Clin Exp Med
2006, 15, 5, 827–831).
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Streszczenie
Wprowadzenie. Alkohol i jego metabolity zmniejszają wchłanianie jelitowe i resorpcję zwrotną witaminy B6, B12

i kwasu foliowego. 
Cel pracy. Ocena wybranych wskaźników morfologii krwi oraz stężenia witaminy B12, kwasu foliowego i homo−
cysteiny w surowicy pacjentów z alkoholową chorobą wątroby.
Materiał i metody. Zbadano 40 pacjentów z alkoholową chorobą wątroby (średnia wieku 52,7 lat). Grupę kontrolną
stanowiło 40 honorowych dawców krwi (średnia wieku 52,0 lat) i 38 zdrowych ochotników (średnia wieku 48,4 lat).
Wyniki. Średnie stężenie witaminy B12 u pacjentów z alkoholową chorobą wątroby było znamiennie większe w po−
równaniu z grupą kontrolną (659,43 ± 489,29 ng/ml vs. 348,44 ± 145,93 ng/ml, p < 0,001) i korelowało dodatnio
ze stężeniem bilirubiny, aktywnością fosfatazy alkalicznej i wartością wskaźnika protrombinowego (r = 0,47; r =
0,38; r = 0,54, p < 0,01). Hiperhomocysteinemię wykazano u 50% badanych chorych. Nie stwierdzono znamien−
nej zależności między stężeniami homocysteiny, witaminy B12 i kwasu foliowego. Wykazano natomiast znamien−
ną korelację ze średnią liczbą płytek krwi i aktywnością fosfatazy alkalicznej (r = 0,043; r = 0,31; p < 0,05). Śre−
dnia objętość krwinki w grupie chorych była znamiennie większa niż w grupie kontrolnej (98,0 ± 7,84 vs. 84 ± 8,0
fl) i nie korelowała ze stężeniami badanych witamin. 



Wnioski. U pacjentów z alkoholową chorobą wątroby wykazano duże stężenia witaminy B12. Nie obserwowano
korelacji między podwyższoną średnią objętością krwinki i stężeniami badanych witamin. Stwierdzona hiperho−
mocysteinemia w grupie chorych z alkoholową chorobą wątroby wydaje się nie mieć związku z niedoborem kwa−
su foliowego i witaminy B12 (Adv Clin Exp Med 2006, 15, 5, 827–831).

Słowa kluczowe: alkoholowa choroba wątroby, witamina B12, kwas foliowy, płytki krwi.
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The liver is the main organ which metabolizes
alcohol. Alcoholic dehydrogenase and the enzy−
mes of the microsomal ethanol oxidasing system
(MEOS) degrade ethanol into acetic aldehyde,
which has toxic activity and can stimulate immu−
nological reactions by binding with proteins. Ace−
tic aldehyde is oxidized to acetate or acetylcoenzy−
me A, which in turn leads to the production of ni−
cotinamide dinucleotide (NADH). This causes
a predominance of NADH over NAD in the mito−
chondria, followed by a change in the oxidoreduc−
tive potential of the liver. Ethanol metabolism is
a factor causing intensification of the reduction
process in the cells, which in turn inhibits carbohy−
drate and fatty acid oxidation and may lead to hy−
poglycemia, acidosis, and hyperlipidemia [1–4].
Alcohol abuse causes liver damage. The type of
this pathology can vary, e.g. liver cell steatosis, the
development of inflammatory infiltration, or cir−
rhotic remodelling of the organ. In the histological
picture these changes can coexist, so clinical
symptoms may differ. Alcohol (and its metaboli−
tes), both by disturbances in folic acid metabolism
and decreased absorption and reabsorption of vita−
min B6, vitamin B12, and folic acid and by direct
damage to the liver, causes great morphologic
changes in the organism which correspond to so−
me clinical consequences [5–8].

The aim of the study was to determine what
predominant changes there are in the blood of pa−
tients with alcoholic liver disease, whether there is
any vitamin deficiency in this group of patients,
and whether there is any relationship between the
examined parameters.

Material and Methods

Forty patients (mean age: 52.7 years) with al−
coholic liver disease, consisting of 16 women (me−
an age: 55.6 years) and 24 men (mean age: 50.2 ye−
ars), were examined. The control group consisted
of 78 persons, among whom 40 were blood donors
(mean age: 52.0 years) and 38 were volunteers
(mean age: 48.4 years). All the examined patients
had a long history of alcohol abuse (6–20 years).
The mean dose of alcohol amounted to 40–80 g per
day. Patients who had HBV or HCV infection, ne−
oplastic disease, or metabolic disturbances were
eliminated from the study. In all the patients, exa−

minations to determine other liver pathologies we−
re performed. The Independent Bioethics Commis−
sion of the Medical University of Gdańsk granted
agreement (no. 420/2001) for this study.

In both the patient and the control group, the
blood concentrations of folic acid, vitamin B12, ho−
mocystein, bilirubin, the activities of aspartate
aminotransferase (AST), alanine aminotransferase
(ALT), alkaline phosphatase (ALP), and γ−gluta−
myltransferase (GGT), the prothrombin index
(INR) and blood morphology were evaluated.

In all the patients, abdominal ultrasonography
and, in 23 of them, liver biopsy were performed. In
17 patients, contraindications for liver biopsy we−
re determined or this examination had been done
during earlier hospitalizations. On the basis of the
clinical picture, laboratory and radiological exami−
nation (ultrasonography) results and histological
changes, the progression grade of alcoholic liver
disease was determined (Table 1).

Blood was collected from the fasted patients
from the ulnar vein into three tubes. The serum
and plasma were obtained by centrifugation of the
tubes for 5 minutes at 5000 rpm. The separated se−
rum and plasma were stored in –20°C for no lon−
ger than one month. The vitamin B12 concentration
was evaluated using an IMx analyzer based on mi−
crocellular enzymatic technology. Homocystein
concentration was assessed by the fluorescent po−
larization method. Folic acid concentration was
assessed by an Imx analyzer based on ionic reab−
sorption technology. All the above examinations
were performed using Abbot tests.

The Student’s t test for comparing mean values
and Pearson’s linear regression analysis were used
in the statistical analysis. In order to satisfy the cri−
terion for normality, some results were log−transfor−
med before analysis. The normal distribution of da−
ta was verified by the Kolmogorov−Smirnov test.
Calculations were performed with Statistica data
analysis software (StatSoft, Inc.). p values less than
0.05 were reported as statistically significant.

Results and Discussion

The results of this study showed an elevated
homocystein concentration and a decreased folic
acid concentration in the patient group compared
with the control group, but the results were not sta−



tistically significant. The analysis also showed no
significant correlations between folic acid concen−
trations and the biochemical indicators of liver da−
mage or the examined blood parameters. However,
other authors noted significant deficiencies in folic
acid in patients with alcoholic liver disease [1,
9–12]. According to Halsted et al., folic acid defi−
ciency in chronic alcohol exposure involves sever−
al mechanisms, i.e. intestinal malabsorption,
increased urinary excretion of folic acid and
decreased hepatic uptake. Chronic alcoholism
leads to decreased activity of a protein that regu−
lates folate absorption [11].

In the presented study, significantly higher
mean concentrations of vitamin B12 were assessed
in the patient group than in the healthy controls
(p = 0.001). It was also found that the highest mean
vitamin B12 concentrations were in patients with
cirrhosis and the lowest in patients with alcoholic

hepatitis (Table 2). Moreover, positive correlations
between vitamin B12 and bilirubin concentration,
ALP activity, and INR and a negative correlation
with hemoglobin concentration and platelet num−
ber were found (Table 3). According to the pre−
sented study and data from the literature, high con−
centrations of the vitamin may be the result of its
translocation from the liver (with transcobalamin
I and III of the so−called storage pool) to the blood.
This takes place in any massive liver damage with
disturbance in its synthesis function, which can be
proved by the positive correlation between vitamin
B12 concentration and INR values. The concentra−
tion of vitamin B12 bound to transcobalamin II,
responsible for the transport of the vitamin to the
bone marrow (erythroblasts), is lower, which
results in impaired erythropoiesis. Such negative
correlation between vitamin B12 concentration and
hemoglobin concentration and platelet count seems
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Table 1. The biochemical and morphologic parameters in given types of liver damage. Data are presented as the mean and
standard deviation

Tabela 1. Charakterystyka biochemicznych i morfologicznych wskaźników w różnych stadiach uszkodzenia wątroby. W ta−
beli przedstawiono wartości średnie i odchylenia standardowe

Parameter Hepatitis Steatosis Cirrhosis
(Wskaźnik) (Zapalenie) (Stłuszczenie) (Marskość)

AST (U/l) 125.4 ± 35.56 56.93 ± 56.8 112 ± 77.39

ALT (U/l) 93.4 ± 36.26 45.79 ± 38.75 56.35 ± 36.80

ALP (IU/l) 106.2 ± 43.15 99.21 ± 50.93 136.1 ± 72.34

GGT (IU/l) 137.2 ± 111.5 260.36 ± 572.63 181.80 ± 224.88

Bilirubin (mg/dl) 1.028 ± 0.49 2.36 ± 1.81 5.00 ± 4.76

INR 1.12 ± 0.12 1.35 ± 0.17 2.23 ± 1.14

MCV (fl) 94.58 ± 6.42 95.00 ± 7.81 99.39 ± 7.9

RBC (K/l) 4.59 ± 0.69 4.29 ± 0.7 3.75 ± 0.6

PLT (G/l) 231 ± 101.68 188 ± 74.01 162.5 ± 97

Table 2. Homocystein, vitamin B12 and folic acid concentrations in the patients with different types of ALD and in the con−
trol group. Data are presented as the mean and standard deviation. Results of patients with different types of ALD were
compared with those of the control group. Statistically significant differences are marked with “*”

Tabela 2. Stężenia homocysteiny, witaminy B12 i kwasu foliowego u pacjentów z różnymi typami alkoholowej choroby wą−
troby i w grupie kontrolnej. W tabeli przedstawiono wartości średnie i odchylenia standardowe. Porównano wyniki uzyskane
w grupie kontrolnej i różnych postaciach alkoholowej choroby wątroby. Statystycznie znamienne różnice oznaczono jako „*”

Parameter n Homocystein Vitamin B12 Folic acid
(Wskaźnik) (Homocysteina) (Witamina B12) (Kwas foliowy)

Hepatitis 5 14.22 ± 4.64 383.2 ± 174.6 7.54 ± 4.55
(Zapalenie wątroby)

Liver cirrhosis 21 13.27 ± 9.99 853 ± 593.95* 7.70 ± 5.52
(Marskość wątroby)

Liver steatosis 14 11.43 ± 5.21 526.43 ± 331.97 4.66 ± 2.24
(Stłuszczenie wątroby)

Patient group 40 12.71 ± 7.94 628.71 ± 241.01* 6.56 ± 4.70
(Grupa pacjentów)

Control group 78 11.03 ± 1.62 384.55 ± 145.55 6.77 ± 2.01
(Grupa kontrolna)



justified. Baker et al. showed that in massive liver
damage a deficiency in tissue vitamin B12, bound to
TC I and TC III, can be seen, whereas its blood
concentration is high. As a result, in spite of a high
total concentration of vitamin B12 (above the nor−
mal upper limit), the concentration of exogenous
vitamin bound to TC II is very low [8]. No correla−
tion was found between vitamin B12 concentration
and aminotransferase activities (which were signif−
icantly higher in the patient group compared with
the healthy subjects: p < 0.001).

Hyperhomocyteinemia in the blood serum was
determined in 50% of the examined subjects. Ji and
Kaplowitz suggested that hyperhomocysteinemia
induces oxidative stress in the liver cells, leading to
fatty liver, apoptosis, and possibly inflammation
[9]. Positive correlation between its concentration
and ALP activity was found, which had also been
confirmed by Lambert et al. [7]. The positive cor−
relation between homocystein concentration and
platelet count should be underlined. It has been

thought so far that this sulphuric amino acid inten−
sifies aggregation and adhesion, but there have be−
en no data on its influence on the platelet count [13,
14]. This observation should be clarified in a larger
group of patients. This seems to be important be−
cause it was shown that the mean platelet count
was lower than in the control group (p < 0.001).

It was found that the mean corpuscular volume
(MCV) in the group of patients was significantly
increased in comparison with that of the healthy
subjects. Macrocytosis was predominant in the pa−
tients with hepatic cirrhosis (Table 1). No signifi−
cant correlation between MCV and vitamin con−
centration was seen, although the overall tendency
was negative. Increased MCV is considered to be
an alcoholic liver disease marker which does not
normalize after vitamin substitution, but after alco−
hol intake cessation [3, 4]. Macrocytosis in these
cases was most probably connected with an impa−
ired metabolism of red blood cell membrane lipids
[1, 3, 15].
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Table 3. Correlation between homocystein (Hcy), vitamin B12 and folic acid concentration with the other parameters in the
examined group. Results are presented as Pearson’s correlation coefficient. Statistically significant correlations are marked
with “*”. The variables PLT, BIL, AST, ALT, ALP, GGTP, INR, vitamin B12, Folic acid, and Hcy were transformed for line−
ar analysis

Tabela 3. Korelacje między stężeniem homocysteiny, witaminy B12, kwasu foliowego i innymi wskaźnikami w badanej gru−
pie. Wyniki przedstawiono jako współczynniki korelacji Pearsona. Statystycznie znamienne korelacje oznaczono jako „*”.
Zmienne: PLT, BIL, AST, ALT, ALP, GGTP, INR, witamina B12, kwas foliowy, homocysteina zostały przekształcone do
analizy liniowej

Vitamin B12 Folic acid Homocystein
(Witamina B12) (Kwas foliowy) (Homocysteina)

HB –0.58* –0.15 –0.19

RBC –0.52* 0.00 –0.13

MCV 0.04 –0.09 –0.27

WBC 0.21 –0.01 0.26

PLT –0.31* –0.15 0.47*

BIL 0.48* 0.07 0.02

AST 0.24 0.09 0.03

ALT 0.07 0.13 –0,01

ALP 0.39* 0.03 0.32*

GGTP 0.12 0.09 –0.01

INR 0.54* 0.01 0.14

Vitamin B12

(Witamina B12) – 0.06 0.25

Folic acid
(Kwas foliowy) 0.06 – –0.19

Homocystein
(Homocysteina) 0.25 –0.19 –
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