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Abstract
Nano-sized drugs have better distribution than their identical forms. Magnesium is the cofactor of various

enzymes in lipid and glucose metabolism. In this study, the effect of nano-magnesium oxide (nano-MgO) on glucose
concentration and lipid profile in diabetes induced mice was evaluated in 21 laboratory mice. Mice were randomly
divided into three equal groups (control, treatment, and placebo). Diabetes was induced in treatment and placebo
group by injection of 60 mg/kg streptozotocin while control group was injected by saline. Treatment group was
injected by 2 mg/kg of nano-MgO every 48 hours until the day 45. Serum glucose was measured at 3, 46, and 48
days. Concentration of triglyceride (TG), cholesterol, high density lipoprotein (HDL) and low density lipoprotein
(LDL) was measured at day 48. Treatment and placebo group had higher glucose level at day 3 but treatment group
at days 46 and 48 had lower glucose levels than placebo group. Diabetic mice had higher levels of TG, cholesterol,
LDL and lower levels of HDL than control group in their serum samples. Treatment with MgO ameliorated change
in glucose, TG, HDL and LDL level in treated mice. Our study has showed that administration of nano-MgO

decreased glucose concentration and ameliorated TG, HDL and LDL levels in diabetes induced mice.
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68. responsible for glucose and lipid metabolism [3-

cation in living organisms which plays role in

more than 300 enzymes [2] including those

1. Introduction 5].These enzymes have role in glucose

Using nano sized drugs have been noticed in oxidation, glucose transport, and insulin release.

. . Magnesium may also act as a cofactor in
recent years and growing number of studies have g y
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ATPase and adenylat cyclase enzymes [6]. Since
it has modulatory effect on glucose transporters
[3], magnesium deficiency may contribute to
insulin resistance [7]. Previously magnesium
was used as complementary therapy in diabetic
patients [8]. Treatment with magnesium has also
ameliorated lipid profile in fructose fed rats.
Nano-Magnesium oxide (nano-MgQO) has been
formerly used in various areas [1]. It has been
best known for its bactericidal effect [9]. Nano-
MgO has been previously known for its
effect. The effect of

magnesium compounds in diabetic patients was

bactericidal nano-
not studied yet. The aim of this study is to
evaluate the possible effect of nano-mgO on
serum glucose levels and lipid profile in diabetic
laboratory mice.

2. Materials and Methods
2.1. Materials

Nano magnesium oxide was obtained from
Neutrino CO.
Streptozotocin obtained from Merck Co.

It was 10 nm in diameter.

2.2. Animals and Treatments

In this study 21 male laboratory mice (Mus
musculus) weighing initially between 25-30
grams were divided randomly into three equal
groups and allowed five days of adaptation prior
to study. They were given free access to rodent
diet and water in 20-25°C temperature and 60-
70%

treatment and placebo groups by intraperitoneal

humidity. Diabetes was induced in

administration of 60mg/kg streptozotocin while
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control group was injected by the same volume
of normal saline. Treatment group was injected
intraperitoneally by 4 mg/kg of nano-MgO every
alternative day until the day 45. Placebo group
was injected by same value of normal saline in
same period. Blood samples were centrifuged to
separate serum. This experiment was performed
under the approval of the state committee on
animal ethics, Islamic Azad university, Istahban,
Iran. Also, the recommendations of European
Council Directive (86/609/EC) of November 24,
1986, regarding the protection of animals used

for experimental purposes, were considered.

2.3. Blood Glucose Measurement

Blood samples were taken from tail at days 3
(1 hour before the first treatment) 46 and 48
after induction of diabetes (24 and 72 hours after
the last treatment respectively). Glucose
concentration was assayed by Accu-Chek active

blood glucose meter

2.4. Evaluation of Serum Lipid Profile

At the end of study (day 48) blood samples
were taken from heart and were centrifuged to
separate serum. Serum samples were used for
measuring lipid markers. Triglyceride was
measured using an enzymatic method by Bucolo
and David (1973) [10] modified by Fossati and
Prencipe (1982) [11]. Cholesterol level was
determined using an enzymatic method by
Allain et al 1974 [12]. HDL was assayed by

direct method using commercial kit by Man



Company [13-15]. Serum LDL was measured by
direct method [16].

2.5. Statistics

Results were expressed as Mean + SEM.
Data were analyzed by one way ANOVA
followed by Bonferroni’s post hoc test using
software IBM SPSS (Statistical Package for the
Social Sciences) version 22. P-value less than

0.05 were considered statistically significant.

3. Results and Discussion
3.1. Blood Glucose Measurement

Change in glucose concentration is shown in
1 and table 1. Three
of
concentration of serum was higher in treatment
(P<0.001) (P<0.001)

compared with control group. At day 46, one

Fig. days after

administration streptozotocin  glucose

and placebo groups

day after the last injection, glucose concentration

in treated mice was lower than that of placebo
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group (P<0.001); however it was higher than
control group (P<0.001). At day 48, three days
after the last injection, glucose level in treated
mice was still lower than placebo group
(P=0.037) but simple T test has shown that
glucose level in treatment group was higher than
glucose level at day 46 in the same group

(P=0.026).

3.2. Evaluation of Serum Lipid Profile
Evaluation of serum biochemical data is
given in table 1. Our laboratory data has
revealed that triglyceride level was higher in
placebo group compared with control group
(P<0.001). Concentration of triglyceride in
treated group showed no difference with control
group (P=0.055).

concentration in treatment and placebo groups

Serum cholesterol

were higher than control group (P<0.001).
Cholesterol levels in mice received the treatment

was lower than that of placebo group but not
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Figure 1. Change in serum glucose levels in three groups of mice at days 3, 46 and 48.
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Table 1. Biochemical profile in serum samples. Data are expressed as mean+S.E.M. N=7 for each group.

Glu3* Glu46* Glu48* TGt Chot HDLt LDLt
(mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
Control 116.9+2. 116.7+1.74  116.3+1.74 141.3+4.13 81.9+2.56 72.1+1.71 10.0+0.81
11
Treatment 169.0+4. 138.3+3.71  150.4+3.00 124.4%¥1.29  100.7£1.55 71.7+0.97 15.6+0.48
88
Placebo 160.0+5. 157.6%¥2.15  159.6+1.95 25146.69 107.6x1.29  60.6£3.60 19.28+0.64
31

*Glu 3, glu 46 and glu 48 represents glucose concentration at days 3, 46 and 48 respectively.
t TG, Cho, HDL and LDL represents triglyceride, cholesterol, high density lipoprotein and density lipoprotein levels in serum

in day

significantly (P=0.057). HDL levels in placebo
group was lower than control group (P=0.008).
Mice treated with nano-MgO showed higher
levels of HDL than placebo groups (P=0.011)
and it showed no difference with control group
(P=1). Serum samples of diabetic mice in
placebo group had higher levels of LDL than
control group (P<0.001). Treated mice showed
lower levels of LDL compared with placebo
group (P=0.003) but it was higher than control
group (P=0.001).

3.3. Discussion

Our study has revealed that nano-sized
magnesium oxide decreased glucose
concentration in diabetic mice. It was evidenced
by lower concentration of glucose in treated
group compared with placebo group one day
after the last injection. Previously the effect of
magnesium supplements was studied in diabetic
patients [8]. These studies have shown that
magnesium chloride and magnesium pidolate are
able to decrease fasting glucose in type Il
diabetic patients [17-19]. However others have
reported that [20],

magnesium  pidolate
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magnesium citrate [21], magnesium aspartate
[22] and magnesium citrate [23] had no effect on
glucose concentration. Lima et al 1998 have
reported that magnesium oxide has no effect on
hyperglycemia [2]. In our knowledge this is the
first administration of a nano-sized mineral
compound in diabetic patients. The difference
between our results and Lima et al 1998 may be
due to the fact that nano size particles have large
specific area and high biological activity [24].
Our results have shown that the effect of nano-
MgO lasts three days after the last injection. It
has been suggested that nanoparticles because of
their long retention in host tissue has the ability
to repeat their catalytic activity [25].

Our

magnesium oxide has also ameliorated change in

study has shown that nano-sized
lipid profile. It prevented changes in triglyceride
and HDL and decreased change in LDL
concentration. Magnesium has an important role
in enzymes responsible for lipid metabolism.
Increased magnesium uptake improves insulin
sensitivity and lipid profile [5]. Previously it has

been reported that magnesium is able to decrease



the activity of lipogenic enzymes in liver and
increase lipoprotein lipase activity [26.[

Since nano particles have high biologic
activity [24] their application in treatment of
different diseases were investigated [27, 28].
Nano particles may transfer easily through cell
membrane [29, 30]. As seen in our laboratory
data nano-mMgO is not able to reduce glucose
concentration to normal level and it can’t be
used as the only therapy but it may be used as a
supplementary therapy. However the possible
side effect of such therapy is not known well and

must be studied later.

4. Conclusion

From this study it was concluded that nano-
MgO is able to decreased glucose concentration
in diabetic mice. It has also ameliorated glucose

and lipid profile in diabetic mice.
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