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ABSTRACT
Objective: To evaluate the effect of L-carnitine supplementation on serum leptin, lipid profile and body weight
(BW) in alloxan- induced type 1 diabetes mellitus (TLDM) experimental animal model and to assess whether
adding L-carnitine to insulin in the treatment regimen of TLDM will have beneficial effects as adjuvant therapy.
Methodology: This is a Pharmacological Conventional Non Randomized Trial conducted on animals at the animal
room of the health departments of Technical Institute/ Mosul Fertility that belongs to Technical Institute of Mosul
/ Irag, from the period of the 15" of April 2011 to the 15" of April 2013. A total of 36 apparently healthy adult
male rabbits of a local strains weighing between 980-1450 gm and 4-6 months of age were included in the study
and 24 of them were made diabetic via injection of alloxan monohydrate. Twelve healthy rabbits and 24 diabetic
rabbits were randomly allocated into 6 groups of 6 animals each, as follows: Group 1 (Healthy control + DW),
Group 2 (Healthy + L-carnitine), Group 3 (Diabetes + DW), Group 4 (Diabetes + Insulin), Group 5 (Diabetes + L-
carnitine) and Group 6 (Diabetes + L-carnitine + Insulin). The blood samples were collected from all groups three
times; Zero time (before induction of diabetes), Stage | (one month after diabetes induction) and Stage Il (one
month after treatment) to measure serum leptin and lipid profile by commercial kits. Results: This study
demonstrated that administration of alloxan (SC) in a dose of (150mg/kg BW) had led to a significant increase in
serum levels of TC, TG and LDL-c whereas serum HDL-c, leptin and body weight decreased significantly.
Administration of L-carnitine (IM) in a dose of 500 mg/kg BW over a period of 30 days caused a significant
decrease in mean serum TC, TG and LDL-c level and significant increase in HDL-c but no significant variations in
mean serum leptin and BW in healthy and diabetic rabbits taking L-carnitine in comparison to healthy controls and
diabetics tacking DW, respectively. Administration of insulin SC in a dose of 10 IU to alloxan induced diabetic
rabbits, over a period of 30 days caused a significant increase in serum leptin and HDL-c serum level, but a
significant decrease in mean serum TC, TG and LDL-c level in comparison to stage | within the same diabetic animal
group. Administration of L-carnitine IM in a dose of 500mg /kg BW combined with insulin SC in a dose of 10 IU to
diabetic rabbits caused a more significant decrease in serum TC,TG and LDL-c level and a more significant increase
in HDL-c but no significant variations in serum leptin and BW in diabetic rabbits taking the two treatments in
comparison to diabetic rabbits taking insulin only.

Conclusion:

Based on current research it can be concluded that L-carnitine supplementation may have a beneficial effects in
ameliorating diabetic complications as an adjuvant therapy to insulin.

KEY WORDS: carnitine, leptin, lipid profile, body weight.
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INTRODUCTION

Although insulin has became one of the most
important therapeutic agents known to medicine to
treat diabetes mellitus, the search for compounds
with novel properties to deal with the disease
condition is still in progress and there is a continuing
effort to find insulin substitutes, secretagogues,
adjuvant or sensitizers from synthetic or plant sources
for the treatment of diabetes’.

Carnitine is an endogenous amino acid derivative
which plays a key role in energy metabolism,
produced in the kidneys and liver using amino acids L-
lysine and L-methionine, as substrates® and derived
from meat and dairy products in the diet®. Carnitine
transports long-chain acyl groups from fatty acids into
the mitochondrial matrix, so they can be broken
down through B-oxidation to acetyl CoA to obtain
usable energy via the citric acid cycle’. Carnitine
supplementation has been recently approved by the
US Food and Drug Administration (FDA) not only for
the treatment, but also for the prevention of carnitine
depletion, therefore carnitine is considered as
essential micronutrient”.

Patients with diabetes (particularly those who are
insulin  dependent or have disease-related
complications) seem to be at increased risk for
carnitine deficiency °. The decrease in carnitine level
may be attributed to insulin deficiency, excess
glucagons’, increased urinary excretion of carnitine in
diabetic patients compared to controls®. Moreover,
recent  evidence suggested that carnitine
requirements increase under conditions of sustained
metabolic stress such as in DM and had linked
carnitine deficiency with developing insulin resistance
due to intracellular accumulation of acyl-CoA
derivatives’.

As yet, studies investigating the effect of carnitine
supplementation on serum leptin, lipid profile, and
body weight in T1DM are very little or absent, not
only in the human but also in the experimental
animals™.

The aim of this study was to assess the effect of L-
carnitine supplementation serum leptin, lipid profile
(TC, TG, LDL-c, HDL-c), and body weight in T1IDM
experimental animals and to assess whether adding L-
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carnitine to insulin in the treatment regimen of TIDM
will have beneficial effects as adjuvant therapy.

Animals and Methods

The approval of the study protocol by an ethic
committee has been obtained from the local health
committee of College of Medicine — University of
Mosul - Iraq.

This is an Pharmacological Conventional Non
Randomized Trial conducted on animals in the animal
room of the Health Departments of Technical
Institute/ Mosul, Foundation of Technical Education
from 15™ April 2011 to 15™ April 2013. A total of 36
apparently healthy adult male rabbits of a local
strains weighing between 980-1450 gm and 4-6
months of age which were obtained from local
market and housed in animal room of the health
departments of Technical Institute/ Mosul. Animals
kept in metal mesh cages (50x50x60 ¢cm), in small (6
rabbits/cage) groups per cage at room temperature
and allowed free access to tap water and food (green
grasses and laboratory chow). Antihelmintic drug
(Ivermectin 2mg/kg) subcutaneously was given to act
against internal and external parasites. All the animals
were observed for 30 days before the beginning of
the experiment to acclimatize under the same
laboratory conditions (temperature, light, and
humidity) and to exclude any possibility of abnormal
behavior and disease.

Diabetes was induced in a total of 24 overnight fasted
rabbits by injection of alloxan monohydrate which
was dissolved in sterile physiological saline solution
immediately before being used at a dose of (150mg /
kg BW). Alloxan can induce fatal hypoglycemia as a
result of massive pancreatic insulin release and to
avoid the hypoglycemic shock, the animals were
provided with 5% dextrose solution after 6 h of
alloxan treatment. Induction of diabetes was tested
after 72 h and the animals were allowed one week for
the stabilization of blood glucose level. At seventh
day, animals having a blood glucose level higher than
300 mg/dI were considered diabetic and used for the
for the study. The diabetic state was monitored by
periodic tests for hyperglycemia by colorimetric assay
along the next 30 days.
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After a period of one month, twelve healthy rabbits
and 24 diabetic rabbits were allocated into 6 groups
of 6 animals each, as follows:

1. Six healthy rabbits were given distilled water
(IM) once daily for one month period, served
as control group.

2. Six healthy rabbits were given 500mg /kg BW
of L-carnitine (IM) once daily for one month
period.

3. Six diabetic rabbits were given distilled water
(IM) once daily for one month period, served
as control group.

4. Six diabetic rabbits were given 500mg /kg
BW of L-carnitine (IM) once daily for one
month period.

5. Six diabetic rabbits were given 10 1U/Kg BW
insulin SC once daily for one month period.

6. Six diabetic rabbits were given both 500mg
/kg BW of L-carnitine (IM) and 10 1U/Kg BW
insulin SC once daily for one month period.

Blood Sampling were performed three times for all
groups as the following:

1. When all groups are normally healthy after
one month of acclimatization under the
same laboratory conditions (temperature,
light, and humidity) and to exclude any
possibility of abnormal behavior and disease
11

2. After one month of establishment of
diabetes mellitus taking in consideration the
normal physiological changes in the control
groups.

3. After one month of drug administration.
Blood samples (5 ml) were drawn after an overnight
fasting healthy control and diabetic rabbits. All
rabbits were lightly anesthetized with ketamine
hydrochloride 30 mg/kg and xylazine 3 mg/kg IM.
Intracardial puncture was performed and 5 ml blood
was pooled into a clean dry plain tube without
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anticoagulant. Serum samples obtained were stored
at -200C to be analyzed thereafter for measuring of:

1. Serum TC was measured, using the
enzymatic colorimetric method by UV-VIS
Spectrophotometer instrument, and TC kit
from (BIOLABO), France.

2. Serum TG was measured, using the
enzymatic colorimetric method by UV-VIS
Spectrophotometer instrument, and TG kit
from (BIOLABO), France.

3. Serum HDL-c was measured, using the
enzymatic colorimetric method by UV-VIS
Spectrophotometer instrument, and HDL-c
kit from (BIOLABO), France.

4. Serum LDL-c was measured, using the
Friedewald equation™.

5. Serum Leptin was measured, using the ELISA
technique (enzyme linked immunosorbent
assay), by Chromate instrument, and Rabbit
Leptin ELISA kit (LOT; C0202190666) from
CUSABIO, China.

Statistical Analysis: The data obtained in the current
study was analyzed using statistical package for social
sciences (SPSS) (version 12).Standard statistical
methods were used to determine the mean and
standard error. Unpaired t-test was used to compare
between healthy and diabetic rabbits and healthy
control and healthy taking L-carnitne rabbits. One
way ANOVA and Post Hoc (Duncan) Test were used to
identify statistical difference through comparison
within and among groups.

RESULTS

Table (1) shows that administration of alloxan (SC) in
a dose of (150mg/kg BW) had led to significant
increase in serum levels of TC, TG and LDL-c whereas
serum HDL-c, leptin and body weight decreased
significantly in the diabetic group compared to the
control group.
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Table (1): Comparison between mean serum level of measured biochemical parameters between healthy and

diabetic rabbits (Stage I)

Parameters Mean + SE P-Value*
Healthy rabbits Diabetic rabbits (n=24)
(n=12)
TC (mmol/L) 2.53+0.13 4.29+0.19 0.000
TG (mmol/L) 1.62+0.08 2.55+0.09 0.000
HDL-c (mmol/L)  0.85+0.07 0.52+0.02 0.014
LDL-c (mmol/L) 1.10+£0.04 2.60+0.07 0.000
Leptin  (pg/ml) 275.94 +28.91 142.33 £ 7.07 0.000
BW (gm) 1383.91 +21.76 1029.66 + 17.14 0.018

* Using unpaired t-test

Table (2) demonstrates that administration of L-
carnitine (IM) alone in a dose of 500mg /kg BW to
healthy male local rabbits, over a period of 30 days
(stage II) caused a significant decrease in mean
serum TC level in comparison to (Zero time) and stage
| within the same healthy animal group (group 2).
Results also shows that insulin administration (SC) in a
dose of

10 Iu to alloxan induced diabetic rabbits, over a
period of 30 days (stage Il) caused a significant
decrease in serum TC level in comparison to stage |
within the same diabetic animal group (group 4).
Furthermore, the administration of L-carnitine (IM)

in a dose of 500mg /kg BW to alloxan induced
diabetic rabbits, over a period of 30 days (stage II)
caused a significant decrease in serum TC level in
comparison to stage | within the same diabetic animal
group (group 5). Also, the administration of L-
carnitine (IM) in a dose of 500mg /kg BW combined
with insulin (SC) in a dose of 10 IU to alloxan induced
diabetic rabbits, over a period of 30 days (stage II)
caused a significant decrease in serum TC level in
comparison to stage | within the same diabetic animal

group (group 6).

Table (2): Effects of L carnitine with or without insulin on serum TC level in healthy and diabetic rabbits

Group Mean + SE
TC level (mmol/1)
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
Stage (n=6) (n=6) (n=6) (n=6) (n=6) (n=6)
Zero time
before 2.74+0.07 2.71+0.08 2.69+0.31 2.71+0.23 2.74+0.03 2.75+0.37
Induction a b c b
of Diabetes
Stage |
One
month 230 40.25 2.68+0.07 4.28+0.36 4.30+0.43 4.48+0.01 411+0.61
after a a a
Diabetes
Induction
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Stage Il

One

month 2.62+0.23 1.77+0.07 4.10+0.53 2.28 £0.08 3.22+0.03 1.68+0.07
after b a b b c
Treatment

P-Value* NS 0.025 0.032 0.000 0.000 0.014

* Using one way analysis of variance and the differences were calculated by Duncan test
Different letters vertically (a), (b), (c) indicate significant difference.

Table (3) demonstrates that administration of L-carnitine (IM) alone in a dose of 500mg /kg BW to healthy male
local rabbits, over a period of 30 days (stage Il) caused a significant decrease in serum TG level in comparison to
(Zero time) and stage | within the same healthy animal group (Group 2). Results also shows that insulin
administration (SC) in a dose of 10 IU to alloxan induced diabetic rabbits, over a period of 30 days (stage )
caused a significant decrease in serum TG level in comparison to stage | within the same diabetic animal group
(group 4). Furthermore, the administration of L-carnitine (IM) in a dose of 500mg /kg BW to alloxan induced
diabetic rabbits, over a period of 30 days (stage Il) caused a significant decrease in serum TG level in comparison
to stage | within the same diabetic animal group (group 5). Also, the administration of L-carnitine (IM) in a dose
of 500mg /kg BW combined with insulin (SC) in a dose of 10 IU to alloxan induced diabetic rabbits, over a period
of 30 days (stage Il) caused a significant decrease in serum TG level in comparison to stage | within the same
diabetic animal group (group 6).

Table (3): Effects of L carnitine with or without insulin on serum TG level in healthy and diabetic rabbits

Pa9639

Group Mean + SE
TG level (mmol/I)
Stege
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
(n=6) (n=6) (n=6) (n=6) (n=6) (n=6)
Zero time
before 1.76 £0.13 1.58+0.24 1.65+0.20 1.58+0.17 1.51+0.04 1.57£0.07
Induction of a b b c b
Diabetes
Stage |
One month
after 1.62+£0.07 1.63 £0.16 2.57+0.27 2.66+0.14 2.54+0.07 2.44+0.24
Diabetes a a a a a
Induction
Stage Il
One month 1.86£0.17 0.89+0.03 2.72+0.27 1.60+0.18 2.01+£0.03 1.08 £0.03
after b a b b b
Treatment
P-Value* NS 0.000 0.018 0.000 0.000 0.001

* Using one way analysis of variance and the differences were calculated by Duncan test
Different letters vertically (a), (b), (c) indicate significant difference.
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Table (4) demonstrates that administration of L-
carnitine (IM) alone in a dose of 500mg /kg BW to
healthy male local rabbits, over a period of 30 days
(stage Il) caused a significant increase in serum HDL-
¢ level in comparison to (Zero time) and stage | within
the same healthy animal group (group 2). Results also
shows that insulin administration (SC) in a dose of 10
IU to alloxan induced diabetic rabbits, over a period
of 30 days (stage Il) caused a significant increase in
serum HDL-c level in comparison to stage | within the
same diabetic animal group (group 4). Furthermore,
the administration of L-carnitine (IM) in a dose of

IIPBS |Volume 4| Issue 2 |APR-JUN|2014]35-46

500mg /kg BW to alloxan induced diabetic rabbits,
over a period of 30 days (stage Il) caused a
significant increase in serum HDL-c level in
comparison to stage | within the same diabetic animal
group (group 5). Also, the administration of L-
carnitine (IM) in a dose of 500mg /kg BW combined
with insulin (SC) in a dose of 10 IU to alloxan induced
diabetic rabbits, over a period of 30 days (stage II)
caused a significant increase in serum HDL-c level in
comparison to stage | within the same diabetic animal

group (group 6).

Table (4): Effects of L carnitine with or without insulin on serum HDL-c level in healthy and diabetic rabbits

HDL-c level (mg/dl)

Group Mean + SE
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
Stage (n=6) (n=6) (n=6) (n=6) (n=6) (n=6)
Zero time
. 0.87+0.09 0.85+0.01 0.88+0.07 0.88+0.09 0.93£0.01 0.92+0.04
before Induction
. b a a a b
of Diabetes
Stage |
One month 0.86+0.18 0.84+0.03 0.61+0.08 0.50+0.02 0.48+0.02 0.49+0.03
after b b b b c
Diabetes Induction
Stage Il
One month 0.831£0.14 1.17+0.02 0.50+0.09 0.90+0.10 0.79£0.02 1.22+0.02
after a b a a a
Treatment
P-Value* NS 0.002 0.019 0.000 0.024 0.000

* Using one way analysis of variance and the differences were calculated by Duncan test
Different letters vertically (a), (b), (c) indicate significant difference.

Table (5) demonstrates that administration of L-
carnitine (IM) alone in a dose of 500mg /kg BW to
healthy male local rabbits, over a period of 30 days
(stage Il) caused a significant decrease in serum LDL-
c level in comparison to (Zero time) and stage | within
the same healthy animal group (group 2). Results also
shows that insulin administration (SC) in a dose of 10
IU to alloxan induced diabetic rabbits, over a period
of 30 days (stage Il) caused a significant decrease in
serum LDL-c level in comparison to stage | within the
same diabetic animal group (group 4). Furthermore,
the administration of L-carnitine (IM) in a dose of

Wahda Basheer Al-Youzbaki* et al

500mg /kg BW to alloxan induced diabetic rabbits,
over a period of 30 days (stage Il) caused a
significant decrease in serum LDL-c  level in
comparison to stage | within the same diabetic animal
group (group 5). Also, the administration of L-
carnitine (IM) in a dose of 500mg /kg BW combined
with insulin (SC) in a dose of 10 IU to alloxan induced
diabetic rabbits, over a period of 30 days (stage II)
caused a significant decrease in serum LDL-c level in
comparison to stage | within the same diabetic animal

group (group 6).

International Journal of Pharmacy and Biological Sciences (e-1SSN: 2230-7605)

Int J Pharm Bio Sci

www.ijpbs.com or www.ijpbsonline.com



§
&
N
&
£
F

2

Page4 1

o Pharmacy 4
W@,

%%,

%’6

W * pvailable Online through

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

IIPBS |Volume 4| Issue 2 |APR-JUN|2014]35-46

Table (5): Effects of L carnitine with or without insulin on serum LDL-c level in healthy and diabetic rabbits

LDL-c level (mg/dl)

Group Mean
+SE
Stage Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
(n=6) (n=6) (n=6) (n=6) (n=6) (n=6)
Zero time
. 1.08+0.04 1.18+0.05 1.05+0.05 1.17+0.12 1.10+0.04 1.23+0.32
before Induction
. a b b c b
of Diabetes
Stage |
One month 1.05+0.05 1.16+0.08 2.49+0.17 2.77+0.10 2.75+0.07 2.37+0.13
after a a a a a
Diabetes Induction
Stage Il
One month 0.93+0.02 0.49+0.04 2.51+0.10 1.16+0.12 1.75+0.08 0.42+0.01
after b a b b c
Treatment
P-Value* NS 0.020 0.028 0.002 0.032 0.018

* Using one way analysis of variance and the differences were calculated by Duncan test
Different letters vertically (a), (b), (c) indicate significant difference.

Table (6) demonstrates that administration of L-
carnitine (IM) alone in a dose of 500mg /kg body
weight to healthy male local rabbits, over a period of
30 days (stage Il) caused no significant variations in
serum leptin level in comparison to (Zero time) and
stage | within the same healthy animal group (group
2). Results also shows that insulin administration (SC)
in a dose of 10 IU to alloxan induced diabetic rabbits,
over a period of 30 days (stage Il) caused a significant
increase in serum leptin level in comparison to stage |
within the same diabetic animal group (group 4).
Furthermore, the administration of L-carnitine (IM) in

a dose of 500mg /kg body weight to alloxan induced
diabetic rabbits, over a period of 30 days (stage II)
caused no significant variations in serum leptin level
in comparison to stage | within the same diabetic
animal group (group 5). Also, the administration of L-
carnitine (IM) in a dose of 500mg /kg BW combined
with insulin (SC) in a dose of 10 IU to alloxan induced
diabetic rabbits, over a period of 30 days (stage II)
caused a significant increase in serum leptin level in
comparison to stage | within the same diabetic animal

group (group 6).

Table (6): Effects of L carnitine with or without insulin on serum leptin level in healthy and diabetic rabbits

Leptin level (pg/ml)

Mean * SE
Grou
P Group 1 Group 2 Group 3 Group 4 Group 5 Group 6

=6 =6 =6 =6 =6 =6
- (n=6) (n=6) (n=6) (n=6) (n=6) (n=6)
Zero time 271.91+51.43  265.46+46.66 274.85+28.10 276.96+26.63 286.91+28.12 266.68+28.96
before Induction a a a a
of Diabetes
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Stage | 276.25+51.88  275.63+31.40 145.75+11.31 146.23+41.13 152.50+11.98 124.85+16.75
One month b b b b
after

Diabetes Induction

Stage Il 270.90+18.92  274.73+27.65 157.66+15.23 248.35+13.03 154.68+23.36 247.03+23.48
One month b a b a
after

Treatment

P-Value* NS NS 0.021 0.004 0.010 0.001

* Using one way analysis of variance and th

e differences were calculated by Duncan test

Different letters vertically (a), (b), (c) indicate significant difference.

Table (7) demonstrate that L-carnitine (IM) in a dose
of (500mg/kg) , over a period of 30 days, caused no
significant variations in  body weight in healthy
rabbits taking L-carnitine (Group 2) in comparison to
healthy taking D.W (Group 1). Table (7) shows that
insulin administration (SC) in a dose of 10 IU to
alloxan induced diabetic rabbits, over a period of 30
days caused a significant increase in body weight in
diabetic rabbits taking insulin (Group 4) in comparison
to diabetic rabbits taking D.W (Group 3). Table (7)
also demonstrate that L-carnitine (IM) in a dose of

(500mg/kg) , over a period of 30 days, caused no
significant variations in body weight in diabetic
rabbits taking L-carnitine (Group 5) in comparison to
diabetic rabbits taking D.W (Group 3). Also,
administration of L-Carnitine (I.M) in a dose of 500mg
/kg BW combined with insulin (SC) in a dose of 10 U
to alloxan induced diabetic rabbits, over a period of
30 days caused no significant increase in body weight
in diabetic rabbits taking the two treatments (Group
6) in comparison to diabetic rabbits taking insulin only
(Group 4).

Table (7): Effects of L carnitine with or without insulin on body weights among the study groups (stage )

Mean
+SE
P-Value*
Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
(n=6) (n=6) (n=6) (n=6) (n=6) (n=6)
1592.83+43.68  1584.5+29.00 837.50+83.71 1475.83+39.01 884.50+43.18 1422.33+21.16 0.000
a a c b c b '

Page42

* Using one way analysis of variance and the differences were calculated by Duncan test
Different letters horizontally (a), (b), (c) indicate significant difference.

DISCUSSION

The present study showed that administration of L-
carnitine (IM) alone ina dose of 500mg /kg BW to
healthy male local rabbits, over a period of 30 days
caused a significant reduction in serum TC,TG and
LDL-c level and significant increase in HDL-c in
comparison to healthy controls. This finding is in
agreement with other studies on rats® and in
human™*.

International Journal of Pharmacy and

In contrast, these results disagree with Van
Weyenberg et al., (2009)** who found that L-carnitine
supplementation for 7 days caused no significant
effects on TG level and non-esterified fatty acids
concentration. These differences in the results may
be explained by different routes of L-carnitine
administration, since in this study carnitine was
administered parentally in a dose of 500mg /kg BW
whereas in Van Weyenberg et al., (2009)*° study
carnitine was supplemented in much lower doses (4
g/ whole ponies body).
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The present study shows that administration of L-
carnitine (IM) in a dose of 500mg /kg BW to alloxan
induced TIDM rabbits, over a period of 30 days
caused a significant reduction in serum TC, TG and
LDL-c level and significant increase in HDL-c level in
comparison to diabetic controls. This is in agreement
with other studies™"’ who found that L-carnitine
treatment for streptozotocin (STZ) induced diabetic
rats significantly lowered TC and TG levels. The results
of the present study also agree with studies on T2DM
patients who found that L-carnitine significantly
improved the lipid profile'®. This may be accounted to
that the administration of L-carnitine can increase B-
oxidation especially in carnitine deficient patients”.
The present study disagree with the study of Bazotte
and Lopes-Bertolini, (2012)"° who found that carnitine
supplementation caused no significant changes in
levels of TC, HDL-c and LDL-c but a significant
reduction in TG in alloxan induced diabetic rats. This
is because of the difference in the dose of carnitine
administered which was 200-400 mg/kg/1.day-1
while in this study the dose administered was 500
mg/kg/BW. Also in contrast with Derosa et al.,
(2003)* study who found no significant decrease in
serum TG nor in serum HDL-c and with Rahbar et al.,
(2005) ° study who even found significant increase in
serum TG but no increase of HDL-c in diabetic
patients after receiving L-carnitine .This may probably
linked to period of carnitine administration, dose,
routes of drug administration or the type of the
diseased metabolic conditions.

L-carnitine increases B-oxidation to an extent, that
the resultant acetyl-coA inter Krebs's cycle and result
in more production of energy by burning fats , so
increase utilization of cellular fatty acids, and removal
of abnormal fat on cellular membrane. In another
word the physiological role of carnitine rose to the
hypothesis that, this compound could act as a fat
burner by optimizing fat oxidation and a consequently
reducing its availability for storage*.

The present study showed that administration of L-
carnitine (IM) alone in a dose of 500mg /kg BW to
healthy male rabbits, over a period of 30 days caused
no significant differences in serum leptin levels in
comparison to healthy controls. This finding is in
agreement with other study”* which found that L-
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carnitine supplementation to rats receiving protein or
energy restricted diets has not significantly modified
the leptin concentrations. In contrast with our results
serum leptin levels were found to be decreased
significantly in lossa et al., (2002) study® which may
be due to the age related variations in body
composition since the reduction in leptin levels was
noted in only (24 months) old rats and not in young (2
months) old. While serum leptin level was found to be
increased in Hishem et al., (2006) ** and Van
Weyenberg, (2009)® studies after carnitine
supplementation orally, This difference from our
study could be due to different concentrations of
carnitine reaching blood according to the differences
in the route of administrations because bioavailability
of carnitine orally is about 15% %.

The present study shows that administration of L-
carnitine (IM) in a dose of 500mg /kg BW to alloxan
induced hyperglycemic rabbits, over a period of 30
days caused no significant variations in serum leptin
concentrations in comparison to diabetic controls.
This is in line with Ruggenenti et al., (2009)* study
who investigated the effects of carnitine infusion on
leptin levels in T2DM patients and they found that
leptin level did not changed appreciably at different
time points compared with baseline. In contrast with
our results serum leptin levels were found to be
decreased significantly in mice after carnitine
supplementation®. This could be a result of
differences in the metabolic status in the studied
experimental animal model caused by differences in
animal diet nutrition since in the study on mice®,
the mice were fed high-fat diet which is known to
induce  metabolic  disturbances and insulin
resistance...

The present study showed that administration of L-
carnitine (IM) alone in a dose of 500mg/kg BW to
healthy male rabbits, over a period of 30 days caused
no significant variations in body weight in
comparison to healthy controls. This finding is in
agreement with Kordi et al., (2012) study®® which
was conducted on dminis roach (Rutilus rutilus
caspicus) juveniles to investigate the effect of dietary
L-carnitine supplementation on growth performance
and found that giving L-carnitine 500, 1000 and 2000
mg /kg diet, over a 70-day period showed no
significant changes in weight gain and weight gain
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percentage. Also results in this study are in line with
other studies>™  which found that L-carnitine
supplementation had no demonstrable effect on
growth and body weight in animal and human
subjects.

In contrast with our results body weight were found
to be decreased significantly in some studies®**%
.This difference from our study could be due to
different concentrations of carnitine reaching blood
according to the differences in the route of
administrations because bioavailability of carnitine
orally is about 15% %. While body weight were found
to be decreased significantly other studies®*’ after
carnitine supplementation in animal and human
subjects. This differences could be a result of
difference in the metabolic status among the study
subjects since patients shared in Crill et al., (2006)
study”’ were premature infants while those shared in
Onbasilar and yalcin (2009) study”® were on energy
restricted diet regimens.

The present study found that administration of L-
carnitine (IM) in a dose of 500mg /kg body weight to
alloxan induced hyperglycemic rabbits, over a period
of 30 days caused no significant variations in body
weight in comparison to diabetic controls. This finding
is in agreement with Bazotte and Lopes-Bertolini,
(2012) study™® who found that the L-carnitine (200 or
400 mg.kg-1.day-1) supplementation during one or
four weeks to non-diabetic and alloxan induced —
diabetic rats did not change water and food intake
and body weight.

In contrast with our results body weight was found to
be decreased significantly in Mun et al., (2007)
study® which found that carnitine supplementation
to high-fat diet mice significantly reduced the
elevated body weight during the treatment period.
This could be a result of differences in the metabolic
status in the studied experimental animal model
caused by differences in animal nutrition since in
Mun et al., (2007)study?*, mice were fed high-fat diet
which is known to induce metabolic disturbances and
insulin resistance. The result of this study and other
results, which agree with it may be explained by the
fact that carnitine supplementation may corrected
the carnitine deficiency state encountered in DM and
the significant decrease in total fat mass; came with
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significant increase in total muscle mass with no
differences in final body weight **.

CONCLUSION

L-carnitine IM in a dose of (500mg/kg) , over a period
of 30 days, caused a significant decrease in serum
TC,TG and LDL-c level and significant increase in HDL-c
but no significant variations in serum leptin and body
weight in diabetic rabbits. This may have beneficial
effects in ameliorating diabetic complications as an
adjuvant therapy to insulin. These results may or may
not be applicable to humans, so further research is
recommended to determine whether similar effect
would result in humans or not.
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