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Abstract: Objectives: In this study the effects of different Leptin concentrations on the blood pressure and heart rate in
Vvivo in anesthetized rabbits were studied.

Methods: Sixty Rabbits were divided into two groups, first group received Leptin intra-venously and other group received
Leptin intra-arterially. Blood pressure and heart rate in were recorded before and after administration of Leptin.

Results: A significant increase in mean arterial blood pressure (MABP) was seen after an intra-arterial injection of 3, 5
and 7 pg/kg of Leptin. This increase in MABP was monitored for different durations 10, 20 and 30 minutes after the infu-
sion of each Leptin concentrations. The trend of the increase in MABP with time was demonstrated with all three concen-
trations. Intra-venous infusion of Leptin caused a significant decrease in MABP after 10 minutes as well as after 20 and
30 minutes, with all three concentrations (3, 5, and 7 ng/Kg). Heart rate (HR) was not changed significantly at the end of
30 min of infusion.

Conclusion: this in vivo study demonstrated that intra-venous Leptin infusion has a different effect on the MABP com-

pared with intra-arterial infusion and this difference might be due to the site of action of Leptin.
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INTRODUCTION

Leptin is a polypeptide hormone synthesized in white
adipose tissues and encoded by the ob gene [1]. It plays an
important role in the energy balance. This Leptin effect is
taking place by its interaction with specific hypothalamic
receptors affecting appetite and satiety centers of the brain in
a feedback loop [2-4]. Administration of Leptin to mice
causes a decrease in food intake, weight loss and an increase
in energy expenditure [5-7]. Leptin effects on the cardiovas-
cular system include elevation in blood pressure [8] and
vasodilatation [9]. For example, the increase in blood pres-
sure might be caused by increasing the heart rate and vaso-
constriction through the sympathetic effect of Leptin [8,10-
12]. In contrast, the vasodilatation effect of Leptin modu-
lated through a local mechanism involving nitric oxide (NO)
release [9,13-15]. Recent study by Mohamad et al., on the
effect of Leptin on isolated rat mesenteric arteries demon-
strated that, the administration of Leptin induces relaxation
of wvascular smooth muscle through an endothelium-
dependent release of nitric oxide (EDNO). In the same study,
they also showed that the vascular effect was abolished by
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administration of NO synthase blocker L-nitol-L-arginine
methyl ester (L-NAME) [16]. A significant correlation be-
tween blood pressure and plasma Leptin concentration in
patients with essential hypertension was demonstrated [17].
It was also demonstrated that high plasma Leptin concentra-
tion might be involved in the development of cardiovascular
diseases including myocardial infarction in obese people
[18]. In animal module, Shek et al. had shown that chronic
administration of high Leptin both intra-arterially or intra-
venously causes increased in blood pressure and heart rate
[19].

The aim of this study was to find the effect of different
Leptin concentrations on the cardiovascular system (heart
rate and blood pressure) in vivo in anesthetized rabbits. Us-
ing different concentrations of Leptin infused through the
veins and arteries.

METHODS

This study was approved by scientific research commit-
tee at Jordan University of Science and Technology and
ethical approval by medical faculty research committee.
Sixty New Zealand white adult rabbits of either sex, weight
ranged between 1.5 and 2.5Kg were used in this study. Rab-
bits were divided into two groups (A and B), each group was
consisting of thirty rabbits. Leptin was administered intra-
arterially in rabbits of group A (three subgroups;A1,A2,A3
each consists of 10 animals and each one received different
leptin concentration) while it infused intra-venously in rab-

2009 Bentham Open



Leptin Effect on Blood Pressure

bits of group B (three subgroups;B1,B2,B3 consisting 10
animals each which received different leptin concentration).
Rabbits, in the beginning of each experiment, were anesthe-
tized with sodium pentobarbital (Abbott Laboratories, Ab-
bott Park, Illinois U.S.A.), 30 mg/Kg body weight, via the
circumflex ear vein. A polyethylene catheter was inserted
into the right carotid artery through which Leptin was in-
jected and the measurement of blood pressure and heart rate
were recorded by pressure transducer (Washington PT400).
The MABP was calculated by this equation: MAPB= 1/3 of
systolic BP+ 2/3 diastolic BP. Another catheter was inserted
into the right femoral vein for Leptin infusion in B group and
to obtain blood samples for pH testing. To maintain eucap-
nia, trachea was cannulated and artificial respiration was
instituted during the whole experiment on the rabbits. At the
start of each experiment after the surgery was performed and
the tubes were placed, blood pressure and heart rate were
recorded via the catheter that has been inserted into the right
carotid artery using Harvard Universal Oscillograph with
ECG.

In the first group (Group A) Leptin hormone was infused
in one shot via the carotid artery in different concentrations
as follows. Subgroup Al received 3pug/Kg, subgroup A2
received Spg/Kg and subgroup A3 received 7ug/Kg of
Leptin. In the second group (group B), Leptin hormone was
infused via the femoral vein in the following concentration 3,
5 and 7pg/Kg to Bl, B2 and B3 subgroups, respectively.
Leptin was obtained from Diagnostic System Laboratories
INC. Webester/NY, U.S.A. After the administration of
Leptin to both groups, blood pressure and heart rate were
measured at different time points 10, 20 and 30 minutes. The
pH was monitored during all experiments to make sure that
anesthetized rabbits have good ventilation. In statistical
analysis, independent t-test and ANOVA tests were used. A
value of P < 0.05 was considered statistically significant.

RESULTS

Table 1 demonstrates the response of mean arterial blood
pressure (MABP) to Leptin infusion and summarizes the
baseline values for MABP before and after intra-arterial and
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intra-venous infusion of different doses of Leptin. A signifi-
cant increase in MABP was seen after the intra-arterial injec-
tion of 3, 5 and 7 pg/kg of Leptin. This increase in MABP
was seen 10 minutes after the infusion of each Leptin con-
centrations and persisted after 20 and 30 minutes after the
infusion of Leptin. The trend of the increase in MABP with
time was demonstrated with all three concentrations. As
shown in Table 1, we started to see the Leptin effect as early
as 10 minutes after the administration of all three concentra-
tions. The average of the increase in MABP at the end of the
first 10 minutes with these concentrations compared with
baseline BP was about 5.3 + 0.6 mm Hg. This increase was
also demonstrated at the end of 20 and 30 minutes after infu-
sion, the average of the increase was 6.7 + 1.5 and 9.3 + 0.6
mm Hg respectively compared with controls. The differences
in the average increment between 10 and 20min and between
20 and 30 min were 1.3 = 1.2 and 2.3 £ 1.5 mm Hg respec-
tively. As shown in Table 1, the most increase in MABP
takes place during the first 10 minutes after the drug infu-
sion. If we compare the MABP 30 minutes after infusion
with baseline blood pressure for all three concentrations we
will find that the increase is statistically significant. This
increase was from 65 £ 4 to 75 + 8§ mm Hg (P-value =
0.003), 66 £ 7 to 75+ 8 mm Hg (P-value = 0.001) and from
66 + 10 to 75 + 9 mm Hg (P-value = 0.001) for the concen-
trations of 3, 5, and 7 pg/kg respectively. It is also shown in
Table 1 that intra-venous infusion of Leptin resulted in a
significant decrease in MABP after 10 minutes as well as
after 20 and 30 minutes at all three concentrations (3, 5, and
7 ng/Kg), with P-values equal to 0.002, 0.002 and 0.011 re-
spectively. The obvious decrease in MABP was noted at the
end of the first 10 minutes followed by a trend of decrement
in the rest of the experimental time, up to 30 minutes.

The response of the heart rate (HR) to Leptin infusion is
demonstrated in Table 2. Results were taken at the end of 30
minutes after intra-venous and intra-arterial Leptin infusion
in three concentrations 3, 5, and 7ug/Kg. As shown in the
table, the HR was increased at the end of 30 min of infusion
but this increment was not statistically significant compared
with the base line values.

Table1l. The Response of the Mean Arterial Blood Pressure (MABP) in (mmhg) on Intra-Arterial and Intra-Venous Infusion of
Leptin at Different Concentrations (3, 5, and 7ng/Kg) Compared with Baseline Readings. P Value is Different Between
Baseline Reading and Last Reading

Leptin Baseline BP Mmhg BP After 10 min BP After 20 min BP After 30 min P-Value
Concentrations
Intra-arterial Infusion (group A)
3pg/Kg 65+4 716 736 75+8 0.003
Sug/Kg 66+7 71£6 7246 75+8 0.001
Tug/Kg 66=10 7210 74%9 75+9 0.001
Intra-venous Infusion (group B)
3pg/Kg 74£10 70£11 66+9 64+7 0.002
Sug/Kg 80+5 72+8 69+6 68+8 0.002
Tug/Kg 78+9 74+8 69+8 68+8 0.011
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Table 2. The Response of the Heart Rate (HR) on Intra-Arterial and Intra-Venous Infusion of Leptin at Different Concentrations
(3,5, and 7 ng/Kg) Compared with Baseline Readings
Leptin Concentration Baseline Heart Rate beats/Minute Heart Rate Beats/Minute After 30 min P-Value
Intra-arterial infusion (group A)
3ug/Kg 273+40 283+28 0.44
5ug/Kg 273+35 272435 0.74
7ug/Kg 266+42 274+36 0.26
Intra-venous infusion (group B)
3ug/Kg 268+27 266+26 0.42
5ug/Kg 274+30 288+31 0.07
7ng/Kg 266+38 273+36 0.35
DISCUSSION efferent discharge which have been demonstrated when

Variable effects of Leptin on cardiovascular system were
found in different studies. In the present study we demon-
strated considerably new findings concerning the effect of
Leptin on MABP. Intra-venous infusion of Leptin in anes-
thetized rabbits showed a significant decrease in MABP.
This decrease in MABP could be due to the direct effect of
Leptin on vascular endothelium that resulted in endothelium-
dependent relaxation of small veins through the release of
NO. This relaxation effect might increase the vascular ca-
pacitance and retained more blood in the small veins. The
possible consequence of this effect is the reduction in cardiac
filling followed by a decrease in cardiac output as well as
blood pressure. This type of mechanism was demonstrated in
a study performed by Hainsworth et al. [20]. Our findings
are different from those previously obtained by other re-
searchers. The changes in MABP that we demonstrated in
the result of intra-venous Leptin administration to anesthe-
tized rabbits were not developed in conscious rats and rab-
bits as previously declared. It was reported that intra-venous
Leptin infusion in both conscious rabbits and rats did not
affect blood pressure [21,22]. This discrepancy could be ex-
plained by more than one factor; the effect of anesthesia, the
animal type, the status of the nervous system (animals being
conscious or anesthetized) and the effect of Leptin effect
whether on the sympathetic nervous system by increasing
sympathetic activity or the direct effect on the vascular endo-
thelium by increasing the synthesis of NO.

The significant increase in MABP after intra-arterial
Leptin infusion that we were demonstrated in this study
might be due to a central stimulation of sympathetic activity
which caused vasoconstriction and consequently blood pres-
sure elevation. These findings are consistent with what have
been reported in the previous studies. It has been found that
Leptin administered intra-cerebroventricularly or intra-
venously increases sympathetic nervous activity [8,11,12].
On the other hand our results, regarding the increase in
MABP after intra-arterial Leptin infusion, are inconsistent
with a reasonable number of studies where implicated Leptin
as vasodilator of peripheral vessels in vitro [9,14,22-24]. The
direct vasodilator response to Leptin contrast with vasocon-
strictor responses resulting from increases in sympathetic

Leptin infused into both animal [8,12] and human [25].

It is also demonstrated by Knudson et al. that in anesthe-
tized dogs intra-coronary Leptin infusion did not change
coronary blood flow significantly [26]. They also reported
that Leptin causes marked dilator response in isolated coro-
nary arterioles. While other study on coronary blood vessels
in human [27] reported that Leptin induces a dose-
dependent, NO independent increase in both coronary artery
diameter and coronary blood flow.

In this study intra-arterial injection of Leptin causes in-
creases in MABP obtained at 10, 20, 30 minutes after infu-
sion which is consistent with other study by Matsumura
et al. [21]. This experiment also demonstrates that intra-
venous or intra-arterial infusion of Leptin does not have sig-
nificant effects on the heart rate in anesthetize rabbits. Possi-
ble explanations for this finding are; intra-venous infusion
mostly cause direct effect on the blood vessels and induce
relaxation, while intra-arterial infusion cause sympathetic
stimulation but not always increase significantly heart rate in
anesthetized animal .This finding also reported by other
study, in rabbits with intra-cerebroventricular injection of
Leptin elicited dose related increases of MABP but no con-
sistent significant increase of heart rate [21]. Since the heart
rate does not changed significantly with the changes of blood
pressure after Leptin infusion by both ways, this raises the
possibility the leptin is having other modulating effects on
heart rate. Further studies are needed to see whether in-
creased MAPB after intra-arterial Leptin infusion is due to
increased peripheral resistance or other causes.

In conclusion this in vivo study demonstrated that Leptin
exerts direct vasodilatory action by intra-venous infusion
that lead to decrease MABP. While intra-arterial infusion
increases peripheral blood vessels resistance and MABP
through centrally acting sympathetic stimulation. But both
intra-venous and intra-arterial infusion of Leptin did not sig-
nificantly change the heart rate.
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