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ABSTRACT
Vitamin E is the major lipid-soluble antioxidant in the cell antioxidant defence system and is exclusively obtained
from the diet. The major biologic role of vitamin E is to protect PUFAs and other components of cell membranes
and low-density lipoprotein (LDL) from oxidation by free radicals. Vitamin E is located primarily within the
phospholipid bilayer of cell membranes. It is particularly effective in preventing lipid peroxidation, a series of
chemical reactions involving the oxidative deterioration of PUFAs. Elevated levels of lipid peroxidation products
are associated with numerous diseases and clinical conditions. Vitamin E also may block the formation of
nitrosamines, which are carcinogens formed in the stomach from nitrites consumed in the diet. It also may protect
against the development of cancers by enhancing immune function.
We have estimated the vitamin E levels in the serum of the leukemic patients. The overall mean vitamin E levels in
the leukemic patients were significantly low (3.41 ± 0.33) as compared to that of the normal control (7.5 ± 2.32). In
respect to sex, the mean vitamin E levels in males (3.44 ± 0.35) were found to slightly higher than that in females
(3.32 ± 0.29) however, we found significant difference only in patients with myeloid leukemias. Whereas in respect
to age, we found lowest mean vitamin E levels in the age group 41 – 50 and above 51 years (3.24 ± 0.46 and 3.28
± 0.34). We found highly significant (p<0.001) trend in vitamin E levels with respect to age in all leukemic patients
(AML, ALL, CML, and CLL). Our results suggest the deficiency in antioxidant vitamin E in leukemic patients.
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INTRODUCTION
Vitamin E is the major lipid-soluble antioxidant in
the cell antioxidant defence system and is
exclusively obtained from the diet. The term
“vitamin E” refers to a family of eight naturally
occurring homologues that are synthesized by
plants from homogentisic acid. All are derivatives
of 6-chromanol and differ in the number and
position of methyl groups on the ring structure.
The four tocopherol homologues have a saturated
16-carbon phytyl side chain, whereas the
tocotrienols homologues have three double bonds
on the side chain. There is also a widely available
synthetic form, dl--tocopherol, prepared by
coupling trimethylhydroquinone with isophytol.

This consists of a mixture of eight stereoisomers in
approximately equal amounts; these isomers are
differentiated by rotations of the phytyl chain in
various directions that do not occur naturally 1, 2.
Vitamin E is an example of a phenolic antioxidant.
Such molecules readily donate the hydrogen from
the hydroxyl (-OH) group on the ring structure to
free radicals, which then become unreactive. On
donating the hydrogen, the phenolic compound
itself becomes a relatively unreactive free radical
because the unpaired electron on the oxygen atom
is usually delocalized into the aromatic ring
structure thereby increasing its stability 3.
The major biologic role of vitamin E is to protect
PUFAs and other components of cell membranes
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and low-density lipoprotein (LDL) from oxidation
by free radicals. Vitamin E is located primarily
within the phospholipid bilayer of cell membranes.
It is particularly effective in preventing lipid
peroxidation, a series of chemical reactions
involving the oxidative deterioration of PUFAs.
Elevated levels of lipid peroxidation products are
associated with numerous diseases and clinical
conditions 4. Although vitamin E is primarily located
in cell and organelle membranes where it can exert
its maximum protective effect, its concentration
may only be one molecule for every 2000
phospholipid molecules. This suggests that after its
reaction with free radicals it is rapidly regenerated,
possibly by other antioxidants 5.
Vitamin E is believed to help protect cell
membranes against the damaging effects of free
radicals, which may contribute to the development
of chronic diseases such as cancer 6. Vitamin E also
may block the formation of nitrosamines, which
are carcinogens formed in the stomach from
nitrites consumed in the diet. It also may protect
against the development of cancers by enhancing
immune function 7. In the present study we have
examined the serum vitamin E levels in patients
with leukemia.
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MATERIALS AND METHODS
Present study was carried out in the Department of
Biochemistry, Government Medical College, Miraj
and Department of Medical Oncology, Shri
Siddhivinayak Ganpati Cancer Hospital, Miraj,
Maharashtra (India).
Study protocol was approved by ethical committee
of Government Medical College, Miraj.
Sample Size: Study cases: The study group includes
a total 191 subjects. This includes patients as well
as control.
Patients: The patients in the study were those who
referred to Department of Medical Oncology, Shri
Siddhivinayak Ganapati Cancer Hospital, Miraj. The
clinical presentation varied, however, the
symptoms of lassitude, anorexia, acute or
recurrent infections and abnormal bleeding were
common. Gross pallor, lymph node enlargement,
patechiae, easy bruishing and splenomegaly were
observed in examination. Routine hematological
examination, among other things, aspiration and
biopsy confirmed the diagnosis of one or the other
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type of leukemia in all cases. Further cytogenetic
studies were performed in 131 patients and the
diagnosis and type of leukemia was confirmed.
Phildelphia chromosome was tested in 30 CML
cases and is found to be positive in all patients. Age
group of present study was 5 years to 65 years.
Patients were grouped according to type of
leukemia as
1. AML ( Acute myeloid leukemia) : 36
patients
2. ALL (Acute lymphoblastic leukemia): 37
patients
3. CML (Chronic myeloid leukemia): 28
patients and
4. CLL (Chronic lymphoblastic leukemia): 30
patients.
Control:
Sixty healthy control were taken in all age groups
and both genders (compared to leukemia patients)
Government Medical College and Hospital, Miraj
during the same period. The patients and healthy
controls having history of smoking, alcoholism and
other diseases which alters serum vitamin E
concentration such as cancers etc no such
concurrent or past history of diseases were
excluded from the study.
Collection of blood samples:
Informed consent was obtained from the
participants. Blood samples were collected from
131 patients with confirmed diagnosis of leukemia,
attending Medical Oncology Department of Shri
Siddhivinayak Ganpati Cancer Hospital. The patient
population is representative of the general
population in terms of socioeconomic condition
and ethnic diversity. In addition blood samples
were also obtained from 60 healthy age and sex
matched randomly selected individuals from
general population to serve as controls.
However the variations in vitamin E level of
leukemic patients with respect to type of leukemia
were analysed. The clinical findings (Diagnosis,
complete blood picture, type of disease) were
recorded with the help of medical oncologist. In
addition blood samples were also obtained from 60
healthy age and sex matched randomly selected
individuals.
Vitamin E levels were estimated by method
described by Baker and Frank 8, and levels were
expressed as mg/L. The data were evaluated
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statistically by using student‘t’ and ‘F’ test, ‘F’
value was calculated by Minitab and SPSS software.

RESULTS
We investigated the levels of vitamin E in plasma of
leukemic patients and healthy control and are
given in Table 1 and level of it in all leukemic
patients (AML, ALL, CML and CLL) are found to be
significantly decreased (p<0.001) as compared to
the control. Lowest decrease is found in ALL
patients (Table 1)

Table 2 shows the vitamin E levels in males and
females with leukemias. The significant sex
difference in serum vitamin E levels are observed
only in myeloid leukemias (AML and CML).
Table 3 shows the variation in serum vitamin E
levels in leukemic patients with respect the
different age groups. In the age group 41 – 50 and
above 51 years, we found lowest mean vitamin E
levels in pooled patients (3.24 ± 0.46 and 3.28 ±
0.34). We found highly significant (p<0.001) trend
in vitamin E levels with respect to age in all
leukemic patients (AML, ALL, CML, and CLL).

Table 1: Serum vitamin E levels in control and leukemic patients
Subjects
N
Vitamin E (mg/L)
Control

60

7.5 ± 2.32

Leukemia

131

3.41 ± 0.33*

AML

36

3.28 ± 0.39*

ALL

37

3.10 ± 0.22*

CML

28

3.62 ± 0.25*

CLL

30

3.14 ± 0.16*

The values are Mean  SD
* p<0.001(highly significant)
Table 2: Vitamin E (mg/L) levels in males and females with leukemias
AML
ALL
CML
CLL
Pooled
Males

Females

Student – t test

N

18

27

19

14

81

30

MEAN

3.16

3.56

3.72

3.15

3.44

7.54

SD

0.40

0.25

0.12

0.16

0.35

2.86

18

10

9

16

50

30

MEAN

3.44

3.41

3.45

3.06

3.32

7.11

SD

0.32

0.03

0.35

0.14

0.29

2.32

-2.319

1.876

3.056

1.644

2.031

0.64

0.027*

0.069NS

0.005**

0.111 NS

0.044*

0.525 NS

N

NS= not significant, * significant and ** highly significant
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TEST STATISTICS

Control
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Table 3: Variation in the serum vitamin E (mg/L) levels in leukemic patients with respect the different
age groups
AML
ALL
CML
CLL
Pooled
AGE

N

MEAN

SD

N

MEAN

SD

N

MEAN

SD

N

MEAN

SD

N

MEAN

<10

4

3.57

0.35

16

3.53

0.18

0

-

-

-

-

-

20

3.54

11-20

10

3.44

0.36

9

3.52

0.19

3.20

-

-

-

-

20

3.43

0.25

21-30

5

3.30

0.30

6

3.50

0.24

5

3.74

0.30

1

3.40

.

17

3.50

0.30

31-40

4

3.30

0.35

1

4.10

5

3.57

0.25

3

3.23

0.20

13

3.44

0.35

41-50

4

2.97

0.68

1

3.40

2

3.45

0.35

4

3.12

0.15

11

3.24

0.46

>51

9

3.25

0.37

4

3.40

0.37

15

3.65

0.20

22

3.06

0.12

50

3.28

0.34

TOTAL

36

3.30

0.38

37

3.52

0.23

28

3.63

0.24

30

3.10

0.15

131

3.39

0.33

TEST
STATISTICS

F = 69.50
P<0.001**

1

F=24.66
P<0.001**

F=201.81
P<0.001**

F=389.84
P<0.001**

SD
0.21

F=271.13
P<0.001**

** Highly significant
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DISCUSSION
Vitamin E is a powerful antioxidant and the primary
defence against potentially harmful oxidations that
cause disease and aging, protecting unsaturated
lipids from peroxidation. The role of vitamin E in
protecting the erythrocyte membrane from
oxidative stress is presently the major documented
role of vitamin E in human physiology.
In present study serum vitamin E levels were
decreased in leukemic patients than controls. The
proposed mechanism for low vitamin E level is that
there may be comparable levels of lipid
peroxidation in untreated leukemia and control.
Increased lipid peroxidation process is caused an
enhanced free radical formation together with a
higher supply of substrate and by an insufficient
defence by antioxidants as well. According to
Krajcovicova et al 9 the deficiency in two
antioxidants i.e. vitamin C and vitamin E for lipid
peroxidation inhibition means the insufficient
defence against free radicals and the increased
lipid peroxidation.
Malnutrition had been previously identified as an
adverse prognostic factor in patients with solid
tumors 10, 11. Dewys et al have shown shortened
survival of low weight patients with different types
of malignant diseases that included nonlymphoblastic leukemias12. In patients with cancer,

the antineoplastic treatment turns malnutrition
into an adverse prognostic factor because of
increased haemopoietic alterations11. It has been
shown that undernourished individuals have
impaired haemopoietic and immune functions 13.
Diminished growth of haemopoietic colonies has
been shown in animals with protein-calorie
malnutrition14. In humans, under-nourishment
leads to mucopolysaccharide deposition in the
bone marrow, anemia, and decreased number of
myeloid precursors and granulocytic reserve 15, 16.
Knekt et al was reported vitamin E as anticancer,
effects as a lipid antioxidant which prevents lipid
peroxidation and act as free radical scavenger. Free
radicals by interacting with lipids, proteins and
DNA may increase membrane permeability, inhibit
catonic pumps, deplets ATP and break DNA strands
leading to chain of events causing mutagenecity,
cytotoxicity and changes in gene expression finally
initiating and propagating carcinogenesis 17.
Vitamin E is a chain breaking, free radical trapping
antioxidant in cell membranes and plasma
lipoproteins. It reacts with the lipid peroxide
radicals formed by peroxidation of polyunsaturated
fatty acids before they can establish a chain
reaction. The tocopheroxyl free radical product is
relatively unreactive and ultimately forms
nonradical
compounds.
Commonly,
the
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tocopheroxyl radical is reduced back to tocopherol
by reaction requiring vitamin C from plasma or
serum. The resultant monodehydroascorbate free
radical then undergoes enzymatic or nonenzymatic
reaction to yield ascorbate and dehdroascorbate,
neither of which is a free radical 18. The tendency
of leukemic cells to proliferate is restrained by
highly viscous intracellular glycosaminoglycans and
to overcome the above situation cells release
enzyme hyaluronidase. For the synthesis of
hyaluronidase vitamin C may be utilized and hence
total vitamin C level is decreased. The total volume
of white blood cells is heavily increased in
leukemias as compared to normal subjects; hence
demand of ascorbic acid or vitamin C is increased
19, 20
. The available vitamin C in plasma or serum
may be consumed by these white blood cells;
hence vitamin C level in plasma is decreased 20.
Low levels of Vitamin C may results in
accumulation of tocopheroxyl radical which is not
regenerated back to tocopherol. Thus vitamin E
levels may be decreased in patients with leukemia.
The significant sex difference in vitamin E levels are
observed only in AML and CML patients (Table 2).
Earlier, it was observed that total antioxidant
status (TAS) was lower in females than in males;
however, there was significant decrease in TAS
levels with age in male but not in female indicating
the genetic difference found in management of
oxidative status 21. This might explain the
significant sex difference found in vitamin E levels
in present study in the case of AML and CML. Both
types of lymphoblastic leukemias (ALL and CLL)
have exhibited reduced vitamin E levels, though
sex difference was not apparent. This indicates
failure of antioxidant mechanism to counteract the
extensive oxidative damage resulting in leukemia.
Table 3 shows the variation of vitamin E levels in
the leukemic patients with different age groups. In
the age group between 41- 50 years and above 50
years there is a sudden decrease in the mean
vitamin E levels of pooled patients. Whereas in the
age less than 10 years there is sudden rise in
vitamin E levels. Various studies have reported the
process of aging associated with the degree of the
antioxidant activity. Casado et al 22 reported the
antioxidant enzyme were increased in the diseases
of the aged individuals such as cardiovascular
diseases, myomas, chronic obstructive pulmonary
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disease and acute cerebral accident, but the
antioxidant enzyme SOD levels were seen to be
decreasing with the process of aging. Whereas in
another report23 has been shown that the
excessive production of free radicals in the
organism and the imbalance between the
concentrations of these and the antioxidant
defenses was related to the processes such as
aging and the development of several diseases
such as cancer.
In our previous study the levels of oxidative stress
markers Malonyldialdehyde (MDA), SOD, catalase
and vitamin C in patients with leukemia and we
found increased MDA and decreased SOD and
catalase levels 24, 25, and 26. In this way Vitamin E is
utilized by proliferating malignant cells and also
neutralizing oxidative stress markers and resulting
in decrease levels of it.

CONCLUSION
Our results suggest that oxidative stress in
leukemia patients causes the deficiency in
antioxidant vitamin E, which arise as a result of
enormous production of ROS in the system. These
findings may also indicate a possible link between
decreased antioxidants and increased levels of cells
alterations due to oxidative damage, supporting
the idea that there is a persistent oxidative stress
in leukemia.

REFERENCE
1.
2.

3.
4.
5.
6.

7.

8.

Diplock, A.T. 1994. Antioxidants and disease prevention.
Mole Aspects Med, 15: 293-376.
Sies, H. 1993. Oxidative Stress: an introduction. In:
Oxidative stress; Oxidants and antioxidants. Sies, H., ed.
p. 15-22. London, Academic Press.
Scott, G. 1997. Antioxidants in science, technology,
medicine and nutrition. Chichester, Albion Publishing.
Duthie, G.G. 1993. Lipid peroxidation. Eur. J. Clin. Nutr.,
47: 759-764.
Kagan, V.E. 1998.Recycling and redox cycling of phenolic
antioxidants. Ann. NY Acad. Sci., 854: 425-434.
Burton GW, Cheeseman KH, Doba T, Ingold KU, Slater TF.
Vitamin as an antioxidant in vitro and in vivo. In: Biology
of Vitamin E. Ciba Foundation Symposium 101. London:
Pitman Press, 1983: pp4-18.
Meydani SN, Meydani M, Blumberg JB, et al. Vitamin E
supplementation and in vivo immune response in healthy
elderly subjects. JAMA.1997; 277:1380-1386.
Baker and Frank. Vitamins: in Varley’s Practical Clinical
Biochemistry Ed by Gowenlock AH, McMurray JR and
th
McLauchlan DM, 6 ed 1988:894-30.

International Journal of Pharmacy and Biological Sciences (e-ISSN: 2230-7605)

Int J Pharm Bio Sci

K. N. PUJARI *et al
www.ijpbs.com or www.ijpbsonline.com

Available Online through

www.ijpbs.com (or) www.ijpbsonline.com
9.

10.

11.

12.

13.

14.
15.

16.

17.

Krajcovicova –Kudlackova M, Paukova V, Bacekova M,
Dusinska M. Lipid peroxidation in relation to vitamin C
and vitamin E levels. Cent. Eur. J. Public Health 2004, Mar;
12(1):46-8.
Wu K, Willett WC, Chan JM, Fuchs CS, Colditz GA, Rimm
EB, Giovannucci EL. A prospective study on supplemental
vitamin E intake and risk of colon cancer in women and
men. Cancer Epidemiol Biomarkers Prev 2002; 11:1298304.
Jacobs EJ, Henion AK, Briggs PJ, Connell CJ, McCullough
ML, Jonas CR, Rodriguez C, Calle EE, Thun MJ. Vitamin C
and vitamin E supplement use and bladder cancer
mortality in a large cohort of US men and women.
American Journal of Epidemiology 2002; 156: 1002-10.
Dewys WD, Begg C, Lavin PT, Band PR, et al. Prognostic
effect of weight loss prior to chemotherapy in cancer
patients. Am. J. Med. 1980; 69:491.
Nixon DW, Heymsfield SB, Cohen AE, Kutner MH, et al.
Protein –calorie undernutrition in hospitalized cancer
patients. Am. J. Med. 1980; 68:683.
Balducci L and Hardy. Cancer and nutrition: A critical
interation: A review. Am. J. Hemat. 1985; 18:91.
Daly JM, Dudrick SJ, Copeland EM. Evaluation of
nutritional indices as prognostic indicators in the cancer
patient. Cancer 1979; 43:925.
Fried W, Shapiro S, Barone J, Anagnostou A. Effect of
protein deprivation on hematopoietic stem cells and on
peripheral blood counts. J. Lab. Clin. Med. 1978; 92:303.
Knekt P, Aromaa A, Maatela J, Aaran R et al. Serum
vitamin E and risk of cancer among Finnish men during a
10- year followup. Am. J. Epidemol. 1988; 127:28-41.

IJPBS |Volume 2| Issue 3 |JULY-SEPT |2012|47-52
18. Mayes PA. Structure and function of the lipid soluble
th
vitamins: in Harper Biochemistry, 25 Ed, Murray RK,
Granner DK, Mayes PA and Rodwell VW. Mc Graw Hill
2000, page no. 642-52.
19. Chan A. Partners in defense: vitamin E and vitamin C. Can.
J Physiol. Pharmacol 1993; 71:725-31.
20. Dr. Stone Irwin. Massive doses of ascorbic acid in the
control of leukemic mortality. www.google.com.
21. Wang XL, Rainwater DL, VandeBerg JF, Mitchell BD,
Mahaney MC. Genetic contributions to plasma total
antioxidant activity; Arterioscler Thromb Vasc Biol 2001;
21:1190-5.
22. Cadado A, de la Torre R, Lopez-Fernandez E, Carrascosa
D, Venarucci D.Departmento de Fisiopatologia Y.
Superoxide dismutase and catalase levels in diseases of
the aged. Gac Med Mex 1998 Sep-Oct; 134(5):539-44.
23. Kesavulu MM, Rao BK, Giri R, Vijaya J, Subramanyam G.
Alterations of antioxidant enzymes and oxidative stress
markers in aging.Kasapoglu M, Ozben T. Apparao C. Exp
Gerontol 2001;36:209.
24. Pujari KN, Aruna Kulkarni, Tuljapurkar VB, Joshi RM, Asma
Mujawar. Free radical and antioxidant enzymes in acute
leukemia. The antiseptic April 2008, 105(4):168-169.
25. Pujari KN, Aruna Kulkarni, Tuljapurkar VB, Joshi RM, Asma
Mujawar.Lipid peroxidation and antioxidant enzymes in
chronic leukemia. Spectrum: Journal of Medical Research.
Jan- Dec 2007:4(1 & 2):60-63.
26. Pujari KN, Jadkar SP, Mashal SN, Belwalkar GJ, Aruna
kulkarni etal. Variations in vitamin C levels in leukemias.
Biomedical Research 2012; 23 (2): 307-311.

*Corresponding Author:

Page

52

Dr. K. N. PUJARI
Assistant professor,
Department of Biochemistry,
Government medical College,
Miraj-416410 (INDIA).
Phone No. 09850275893
Email: pujari_k@indiatimes.com

International Journal of Pharmacy and Biological Sciences (e-ISSN: 2230-7605)

Int J Pharm Bio Sci

K. N. PUJARI *et al
www.ijpbs.com or www.ijpbsonline.com

