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Abstract Ascorbic acid (vitamin C) is an antioxidant which is hypothesized to have an effect on the blood glucose
in patients with type II diabetes. The aim of the study is to examine the effect of oral vitamin C on fasting blood
glucose (FBG), two hours postprandial blood glucose (PPBG) as well as glycosylated hemoglobin (HbA1c) in the
treatment of type 2 diabetes mellitus (DM). One hundred patients participated in this study were divided into two
groups. The first group was the control group contained fifty normal patients. The second group contained fifty
patients having type II DM and given the drug Glucophage at a dose of 2000 mg/day beside healthy diet to control
diabetes. They were left for three months then the blood samples were collected from both groups to detect the FBG,
two hours PPBG and HbA1c. After that, the diabetic group was given beside the drug and diet treatment vitamin C
drug (Vitacid calcium) 1000 mg orally three times /day for another three months. At the end of the three months,
blood samples were collected from both groups to examine the FBG, two hours PPBG and the HbA1c. The diabetic
group recorded a significantly higher level of FBG, two hours PPBG and HbA1c compared to the control group after
the first three months. The diabetic group after being given vitamin C beside the drug and diet for three months
recorded a significant decreased level of FBG, two hours PPBG, and HbA1c compared to the levels it recorded
before without being given the vitamin C. In conclusion, oral supplementation of vitamin C reduces FBG, two hours
PPBG, and improves HbA1c. Hence, its combination with diabetic drugs may be beneficial in the treatment of type
II DM to maintain good glycemic control.
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1. Introduction
Diabetes mellitus (DM) is a metabolic disorder
associated with hyperglycemia, oxidative stress, and
inflammation beside great morbidity and economic cost
[1]. Despite of the currently available treatments yet, the
illness remains having a poor outcome for the conditions
which urges scientists to develop new strategies beside the
drugs given to improve the outcome. The widely new
strategies investigated are the use of the antioxidant
vitamin C in combating the hazardous effect of the free
radicals in the diabetic patients [2]. Moreover, it is
strongly documented that ascorbic acid (vitamin C), the
antioxidant vitamin, plays an important role in the
protection from the free radical induced damage [3].
Many studies have shown a decreased vitamin C level
in type II diabetic patients [3]. Vitamin C is structurally
similar to glucose and can replace it in many chemical
reactions and thus it is effective for prevention of non
enzymatic glycosylation of protein [4]. There are many

contradicting results related to the supplementation of
vitamin C and the improvement in fasting blood glucose
(FBG), two hours postprandial blood glucose (PPBG) ,
and glycosylated hemoglobin (HbA1C) levels [5,6].
Additionally, several studies recorded an inverse
relationship between plasma vitamin C and HbA1C levels,
and that the mean plasma vitamin C is significantly higher
in individuals when HbA1c less than 7%. On the other
hand, it is significantly less in those patients reporting
uncontrolled diabetes and hyperglycaemia (HbA1c greater
than 7%) [7].
The aim of the current study is to examine the effect of
oral vitamin C on FBG, two hours PPBG as well as HbA1c
in the treatment of type 2 diabetes mellitus (DM).

2. Material and Methods
One hundred patients half of them with type II DM
participated in this study. Patients were derived from the
outpatient clinic in October 6 university while the normal
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individuals were from those working in the university. All
participants were between the ages 30 to 60 years old.
All patients gave their informed consent before being
enrolled in the study. Additionally, they were diagnosed
as patients of type II DM of the age group between 30 - 60
years old who were on the drug Glucophage and having
FBG ranging between 125 - 250% (mg/dl). Exclusion
criteria for patients were FBG level more than 250%
(mg/dl), other medical illnesses such as endocrine,
metabolic, type 1 DM, or pregnancy. Patients of age more
than 60 or less than 30 years old were also excluded. None
of the patients was heavy smoker or received vitamin C or
any other antioxidant treatment over the last three months.
Routine investigations like electrocardiogram, serum
electrolytes, blood urea, and creatinine, and liver function
tests were performed to exclude active medical problems
in all patients.
The diabetic patients were given strict orders to have
the drug Glucophage at a dose of 2000 mg/day and to
have a daily diet containing about 130 g carbohydrates,
175 - 250 g proteins and about 75 g fats and rich fibers to
be having healthy diet for diabetics. Their blood glucose
levels were measured and recorded three times per day.
After the first three months, blood samples were taken
from the healthy and diabetic patients to measure the FBG,
two hours PPBG, and HbA1c. Then the diabetic patients
were given vitamin C ascorbic acid (Vitacid calcium) drug
at a dose of 1000 mg/day divided on three doses for three
months beside the normal drug Glucophage and diet for
another three months. At the end of the three months,
blood samples were collected from the patients to measure
the FBG, two hours PPBG, and HbA1c.

2.1. Statistical Analysis
All data are expressed as mean ± standard deviation
(S.D.M.). Parametric statistical analysis was performed
using unpaired Student's t-test to compare the mean values
of quantitative variables among the groups. The minimal
level of significance was identified at P < 0.05.

3. Results
Table 1. The fasting blood glucose (FBG), two hours postprandial
blood glucose (PPBG) and glycosylated hemoglobin (HbA1c) for the
control diabetic group, and diabetic group after being given vitamin
C
FBG
PPBG
HbA1c
Groups
N1
(mg/dl)2
(mg/dl)3
(mg/dl)4
(A) control
50
78
100
5
(B) Diabetic
50
145*
200*
8.5*
(C) Diabetic group after
50
110*
150*
7*
being given vitamin C
*unpaired t-test, P < 0.05, was used for the statistical comparisons
between the two groups.
Key to abbreviations:
1
: Number of patients
2
: Fasting blood glucose
3
: Two hours postprandial blood glucose
4
: Glycosylated hemoglobin

The obtained results showed that the diabetic group
recorded a significantly higher level of FBG, two hours
PPBG and HbA1c compared to the control group.
The obtained results showed also that subjecting the
patients to vitamin C for three months led to a significant
decrease in the FBG, two hours PPBG and, and HbA1c
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compared to the results previously recorded without being
given the vitamin C.
Table 1 showed that the diabetic group recorded an
increase in the FBG with 86% (mg/dl) compared to the
control group. It also showed that the two hours PPBG
increased in the diabetic group by about 100% (mg/dl)
compared to the control group. Moreover, it showed that
the HbA1c also increased in the diabetic group with 70%
(mg/dl) compared to the control group.
Additionally, Table 1 showed that the diabetic group
after being given vitamin C for three months recorded a
decrease in the FBG, two hours PPBG, and HbA1c with
25, 20 and 12% (mg/dl), respectively compared to the
levels it recorded before without being given vitamin C.

4. Discussion
The objective of the present study is to investigate the
effect vitamin C given orally together with the anti
diabetic drugs on the FBG; two hours PPBG and HbA1c.
The results of the study showed that oral
supplementation of 1000 mg vitamin C per day when
given to type II diabetic patients with the oral anti diabetic
drugs may exert an adding marvelous effect on decreasing
the FBG; two hours PPBG, and HbA1c. The results of this
study are in agreement with the previously published data
showing betterment in glycemic control with vitamin C
supplementation [7,8] compared to the one without its
supplementation. It is difficult to say whether this
beneficial effect of ascorbic acid supplement could be
attributed to its effect on the underlying disease or
correction of the inadequate vitamin C status. The exact
mechanism by which vitamin C brings about these
changes is not known yet. It is well documented that there
is an increased production of damaging free radicals in
type II DM patients. This is beside the glucose
autooxidation, protein glycosylation, formation of
advanced glycation end products, and polyol pathway all
which are involved in the generation of the oxidative
stress, implicated in the origin of type II DM [9]. The
protection against such damage can be offered by the free
radical-scavenging antioxidants as vitamin C.
The increased demand for vitamin C by the diabetic
patients may be to compensate for the increased oxidative
stress or due to the decreased levels of plasma vitamin C
which usually observed in type II DM patients [10]. There
is an inverse relationship between plasma ascorbic acid
and DNA damage in type II DM patients indicating that
poorly controlled diabetic subjects might benefit from
increased dietary vitamin C [11]. Ascorbic acid
supplementation for diabetic subjects may provide a
simple means of preventing and ameliorating the
complications of diabetes [11]. The results of the study are
consistent with the work of Srivatsan et al., [12] who
stated that supplementation of 1000 mg of ascorbic acid
per day for two weeks had significantly reduced
erythrocyte sorbitol and red cell sorbitol and might
provide a simple, safe, and effective means for preventing
and ameliorating chronic complications of diabetes [12].
Craven et al., [13] stated that the improvement of
glycemic control done by vitamin C was mainly initiated
by a beneficial effect of this antioxidant on β cells. Yet
there may be a possibility that the antioxidant treatment
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could have exerted an influence on target tissues other
than the β cells such as muscle and fat. It is postulated that
the antioxidant treatment has beneficial effects on
preservation of β cell function in the diabetic patients,
although the effects may not be exerted totally through its
direct action on β cells. Also, regardless of its influence on
insulin sensitivity, the antioxidant treatment indeed
reduced blood glucose levels [13].
Hence, vitamin C reduced glucose toxicity and
contributed in part to the prevention of a decrease of β cell
mass and insulin content. Another explanation proposed
for reduction of blood glucose level is that plasma vitamin
C levels seem to play a key role in the modulation of
insulin action in the diabetic patients. Vitamin C-mediated
increase in insulin action is mainly due to an improvement
in non oxidative glucose metabolism [13].
Sridulyakul et al., [14] reported that the significant
decrease which was noted in the HbA1c in patients
supplemented with vitamin C could be attributed to the
competition of vitamin C with glucose for the reaction
with amino groups on the hemoglobin beta chain. Further
explanation proposed that the increase of serum
antioxidant glutathione may be the cause for the decrease
of glycosylated hemoglobin after long-term ascorbic acid
supplementation [15].
Many studies stated that the normal dietary vitamin C
intake was found to be of no use in diabetes control and in
reducing the risk of diabetes in future. Many researchers
used higher doses than normal dietary intake of vitamin C
and proved that higher doses will be needed for glycemic
control [16,17].
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5. Conclusion
It can be concluded that oral supplementation of
vitamin C as an adjuvant with anti diabetic drugs may be
of particularly attractive therapeutic effect in the treatment
of type II DM. Studies with a larger sample size and
longer follow-up period together with measurement of
other related antioxidant levels may be needed to yield
more beneficial data on the role of the antioxidant system
in the clinical course of type II DM.
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