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ABSTRACT 
Background: Apelin acts as a regulating peptide of cardiovascular, hypothalamus-hypophysis, metabolic, 

gastrointestinal and immune systems. Objective: The goal of this study was to clarify the effect of apelin on insulin 

resistance, beta cell function and lipid profile in healthy and diabetic rats. Design: 60 healthy adult male albino rats 

were divided into 3 equal groups: group I (normally fed group), group II (HFD –obese and diabetic or type II diabetes 

group) and Group III: A Streptozotocin (STZ) induced diabetic (type I diabetes) group, each group was subdivided into 

2 subgroups (distilled water injected controls and apelin injected group). In all groups the sera were examined for 

glucose, insulin, triglycerides, total, HDL and LDL cholesterol levels. These data were used to measure the homeostasis 

model assessment of insulin resistance [HOMA-IR] and β-cell function [HOMA- β]. Results: Intraperitoneal injection 

of apelin decreased significantly serum insulin, glucose and HOMA-IR with insignificant change in HOMA-β and 

significantly increased total cholesterol, LDL and TG but it decreased significantly serum HDL in healthy lean and type 

II diabetic rat model. In type I diabetic rat model, apelin decreased significantly serum glucose and increased 

significantly HOMA- β with insignificant change in serum insulin and HOMA-IR and it produced significant decrease 

in serum TG with insignificant change in serum total cholesterol, LDL and HDL. Conclusion: Apelin has a detectable 

role in glucolipidemic metabolism in healthy and diabetic rat models. Further studies are needed to convert these effects 

into pharmacological trials in management of obesity and diabetes. 
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INTRODUCTION 

pelin is a circulating peptide, present in 

different tissues but also produced and 

secreted by human and mouse adipocytes 
(1)

. 

Apelin was identified as the endogenous ligand of 

the ubiquitously expressed G protein–coupled 

receptor named APJ 
(2)

. The apelin/APJ system 

exerts a large number of physiological roles, 

including regulation of fluid homeostasis, 

cardiovascular, immune and gastrointestinal 

functions 
(3)

. A role for apelin/APJ in energy 

metabolism also has emerged recently. Acute and 

chronic apelin treatment has been shown to 

regulate glucose homeostasis 
(4-5)

. Beneficial 

effects of acute intravenous injection of apelin 

were observed in normal-chow diet (ND)-fed 

mice on glucose uptake, especially in skeletal 

muscle, through an AMP-activated protein kinase 

(AMPK)-dependent pathway 
(4)

. It is interesting 

that obese and insulin-resistant mice, exhibiting 

higher plasma apelin concentration than ND-fed 

mice 
(6)

, benefit from an acute apelin treatment 

since glucose tolerance was improved and muscle 

glucose uptake increased during an euglycemic-

hyperinsulinemic clamp 
(4)

. Chronic apelin 

treatment also ameliorates insulin sensitivity in 

young db/db mice 
(4)

. Conversely, APKO mice 

(mice deficient in the apelin gene) develop insulin 

resistance especially when fed a high-fat diet 

(HFD) 
(6)

. Altogether, these studies support a 

physiological role for apelin in the regulation of 

glucose homeostasis.  

Chronic apelin treatment also decreases lipid 

storage in adipose tissue since a reduction of 

triglycerides (TGs) in various fat depots has been 

observed in ND- and HFD-fed mice 
(7)

. 

Paradoxically, acute apelin treatment has been 

shown very recently to inhibit lipolysis in isolated 

adipocytes of non obese mice 
(8)

 but not in human 

adipose tissue 
(9)

. The fate of lipids mobilized by 

chronic apelin treatment in obese and insulin-

resistant mice is thus still unclear. More specific, 

the effects of apelin on lipid and carbohydrate 

metabolism in different types of diabetes have not 

yet been addressed.  

The goal of this study was to investigate the 

effects of apelin-13, the most effective form of 

apelin, on insulin resistance, beta cell function and 

lipid profile in healthy and diabetic rats. 

MATERIAL AND METHODS 

Animals: 

A total number of 60 healthy, adult, male albino 

rats weighing 180-200 gm were used. The used 

rats were obtained from the animal house from 

faculty of veterinary medicine of Zagazig 

University. The animals were kept in steel wire 

cages (6-8/cage) in the physiology research 

laboratory and in animal house in faculty of 

medicine of Zagazig University under hygienic 

conditions. Animals had free access to water from 

graduated tanks, kept at room temperature and 

were maintained on a 12 hr light/dark cycle. 

Groups: Animals were divided into 3 equal 

groups (each = 20):  

Group I:  Lean group (n=20 rats): in which rats 

were fed on normal diet that is the mixed 

commercial rat laboratory chow and further 

subdivided into 2 sub groups:-  

A 
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Apelin non-treated group (control) (n = 10 

rats): rats are injected intraperitoneally with 

distilled water (500 μl) once daily at1.30 PM 

(from 1 to 2 O'clock) for 14 days. 

Apelin treated group (n = 10 rats): rats were 

injected intraperitoneally with apelin-13 once 

daily (100 nmol/kg) at 1.30 PM (from 1 to 2 

O'clock) for 14 days 

Group II: "High fat diet induced obese and 

diabetic (diabesity or type II diabetes) group (n = 

20 rats): in which rats were fed on high fat diet 

(HFD) that generally contain protein 20%, 

carbohydrates 35% and fat 45% for 15 weeks 
(10-

11)
. Rats that show obesity if BMI > 0.68 gm/cm

2
 

(12)
 and blood glucose level > 160 mg/dl 

(13)
, this 

group was further divided into 2 subgroups: 

Apelin non-treated group (Control) (n = 10 

rats): rats are injected intraperitoneally with 

distilled water (500 μl) once daily at1.30 PM 

(from 1 to 2 O'clock) for 14 days. 

Apelin treated group (n = 10 rats): rats were 

injected intraperitoneally with apelin-13 once 

daily (100 nmol/kg) at 1.30 PM (from 1 to 2 

O'clock) for 14 days 

Group III: A Streptozotocin (STZ) induced 

diabetic (type I diabetes) group (n = 20 rats): in 

which rats were fed on normal diet that is the 

mixed commercial rat laboratory chow and 

experimental diabetes was induced by intra 

peritoneal injection of a single dose of 

streptozotocin (STZ, 65mg/kg body weight) 

dissolved in 1% Na citrate solution adjusted at pH 

4.5 
(14)

. Three days later, diabetes induction was 

confirmed through measurement of blood glucose 

level in each animal (from blood sampled from 

the tail vein) with the Bionime GM300 

Glucometer 
(15)

. This group was further divided 

into 2 subgroups: 

Apelin non-treated group (control) (n = 10 

rats): rats are injected intraperitoneally with 

distilled water (500 μl) once daily at1.30 PM 

(from 1 to 2 O'clock) for 14 days. 

Apelin treated group (n = 10 rats): rats were 

injected intraperitoneally with apelin-13 once 

daily (100 nmol/kg) at 1.30 PM (from 1 to 2 

O'clock) for 14 days 

Experimental protocol: Blood samples were 

obtained at the time of scarification and were 

allowed to clot for 2 hours at room temperature 

before centrifuging for 20 minutes at 

approximately 500 rpm 
(16)

. The separated serum 

was stored at -20° C. Repeated freezing and 

thawing was avoided. Then, the serum was 

examined for level of glucose, insulin, 

triglycerides, total, HDL & LDL cholesterol 
(17)

. 

These data were used to measure the homeostasis 

model assessment (HOMA), as a measure of 

insulin resistance [HOMA-IR=insulin 

(μU/mL)xglucose (mmol/L)/22.5] and β-cell 

function [HOMA- β = 20 x insulin 

(μU/mL)/(glucose-3.5)] 
(18)

. LDL was calculated 

according to Friedewald et al., (1972) 
(19)

 as 

follows: LDL=TC-HDL-TG/5 

Chemicals:  

Apelin-13 trifluoroacetate salt: (Sigma- Aldrich 

co. USA), Glucose (anhydrous): ADWIC 

Laboratory Chemicals, Egypt, Streptozotocin, [N 

(Methyl nitro socarbamoyl)-α-D-glucosamine]: 

(SIGMA -ALDRICH Co.-USA), Kits for 

estimation of insulin: INS-EASIA, KAP1251 

(BioSource Europe S.A.-Rue de l’Industrie, 4-A- 

1300 Nivelles-Belgium), Kits for estimation of 

serum glucose: INS-EASIA, KAP1251 

(BioSource Europe S.A.-Rue de l’Industrie, 8-B- 

1400 Nivelles- Belgium), Kits for HDL level 

estimation (BioSource Europe S.A.-Rue de 

l’Industrie, 8-A- 1340 Nivelles-Belgium), Kits for 

TG level estimation (BioSource Europe S.A.-Rue 

de l’Industrie, 8-C- 1150 Nivelles-Belgium) and 

Kits for total cholesterol level 

estimation(BioSource Europe S.A.-Rue de 

l’Industrie, 8-B- 1400 Nivelles-Belgium) 

Statistical Analysis: 

The data obtained in the present study were 

expressed as mean  SD for quantitative variables 

and statistically analyzed according to the 

methods described by Kirkwood (1989) 
(20)

. 

Statistical significance was determined by 

unpaired Student's "t" test. P values less than 0.05 

were considered to be significant. In statistical 

analysis; SPSS version 17 program for Windows 

(SPSS Inc. Chicago, IL, USA) was used. 

RESULTS 

Effect of apelin on insulin resistance, beta cell 

function and lipid profile in healthy rat model: 

As shown in table 1 and figure 1, administration 

of apelin decreased significantly serum insulin 

level (P<0.05), glucose level and HOMA-IR 

(P<0.01) with insignificant change in HOMA-β 

(P>0.05). In addition apelin produced significant 

increase in serum level of total cholesterol, LDL 

(P<0.05) and TG (P<0.01) but it decreased 

significantly serum HDL (P<0.05) in healthy lean 

rat model. 

Effect of apelin on insulin resistance, beta cell 

function and lipid profile in type II diabetic rat 

model: 

As shown in table 1 and figure 2, administration 

of apelin decreased significantly serum glucose 

level, insulin level (P<0.05) and HOMA-IR 

(P<0.01) with insignificant change in HOMA-β 

(P>0.05). In addition apelin produced significant 

increase in serum level of total cholesterol, TG 
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(P<0.05) and LDL (P<0.01) but it decreased 

significantly serum HDL (P<0.05) in type II 

diabetic rat model. 

Effect of apelin on insulin resistance, beta cell 

function and lipid profile in type I diabetic rat 

model: 

As shown in table 1 and figure 3, administration 

of apelin decreased significantly serum glucose 

level (P<0.05) and increased significantly 

HOMA- β (P<0.05) with insignificant change in 

serum insulin level and HOMA-IR (P>0.05). In 

addition apelin produced significant decrease in 

serum level of TG (P<0.05) with insignificant 

change in serum total cholesterol, LDL and HDL 

(P>0.05) in type I diabetic rat mode

 

Table (1): Effect of apelin on insulin resistance, beta cell function and lipid profile in all studied groups 

** Significant when compared with the control of the same group (P<0.01). 

* Significant when compared with the control of the same group (P<0.05). 

 Healthy rat model Type II diabetic 

rat model 

Type I diabetic 

rat model 

Glucose (mmo/L) 

Control 

 

7.11± 0.28 

 

8.83± 0.27 

 

22.88± 3.06 

Apelin treated 5.98± 0.46** 7.44± 1.14* 16.12± 5.31* 

Insulin (µIU/ L) 

Control 

 

25.39 ± 4.06 

 

32.37 ± 2.31 

 

10.35 ± 1.4 

Apelin treated 18.81 ± 4.3* 28.05 ± 3.73* 11.23 ± 1.89 

HOMA-IR 

Control 

 

7.99 ± 1.04 

 

12.72± 1.25 

 

10.35 ± 2.07 

Apelin treated 5.03 ± 1.41** 9.39± 2.47** 8.04± 2.99 

HOMA-β 

Control 

 

142.6±34.45 

 

121.38±5.27 

 

10.88±  2.24  

Apelin treated 154.5±38.22 148.77±29.79* 20.47±  8.84 * 

Total Cholesterol (mg/dl) 

Control 

 

172.5 ± 5.3 

 

180.16 ± 21.12 

 

257.83 ± 22.63 

Apelin treated 194.66 ± 18.26* 215.54 ± 24.64* 273±  36.32  

TG (mg/dl) 

Control 

 

164 ± 9.77 

 

178.83 ± 18.75 

 

246.33 ± 20.12 

Apelin treated 207.77 ± 21.68** 199.54 ± 19.02* 184 ±  20.12 * 

LDL (mg/dl) 

Control 

 

81.16 ± 6.17 

 

85.83 ± 15.94 

 

107 ±  9.84  

Apelin treated 116.88± 19.03* 140.36± 22.41** 120.75±  35.6  

HDL (mg/dl) 

Control 

 

60.5 ±  4.76 

 

60.5 ± 6.53 

 

56.16 ±  6.17 

Apelin treated 46.77 ±  8.18* 56.63 ± 4.69 53.25±   9.91  
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Figure (1): Effect of apelin on insulin resistance, beta cell function and lipid profile in healthy rat 

model. 
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Figure (2): Effect of apelin on insulin resistance, beta cell function and lipid profile in type II diabetic 

rat model. 
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Figure (3): Effect of apelin on insulin resistance, beta cell function and lipid profile in type I diabetic 

rat model.]t 
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DISCUSSION 

   The present study shows that apelin 

administration improved in vivo glucose 

metabolism in normal and insulin-resistant high 

fat fed obese rats. These data were consistent with 

that of Dray et al, (2008)
 (4)

 who had found that a 

bolus of increasing concentrations of apelin 

injected intravenously into mice every 45 min 

produced a significant reduction of glycemia 

(25% decreases in blood glucose at the end). Also 

high fat fed mice (which display 

hyperinsulinemia, hyperglycemia, and obesity) is 

glucose intolerant or frankly diabetic, apelin 

injection was significantly improved glucose 

tolerance. In line and to confirm the above data, 

Yue et al, (2010) 
(10)

 created a line of mice 

deficient in the apelin gene (APLN -/- or APKO). 

In general, APKO mice were viable, fertile and no 

gross or histological abnormalities were observed 

in any major organs, but these mice are insulin 

resistant and serum glucose was also increased 

(but not overtly diabetic). In addition to the above 

insulin-stimulated Akt phosphorylation (an 

intracellular pathway named after, AKT8 virus 

oncogene cellular homolog) was decreased 

significantly. High-fat, high-sucrose diet 

exacerbated insulin resistance and hyperglycemia 

in APKO mice. This gives a further support to 

apelin’s role in maintaining insulin sensitivity and 

glycemia. Moreover, restoration of apelin (dose; 2 

mg/kg/day) to APKO mice leads to reversal of the 

features of insulin resistance including 

hyperglycemia by increasing glucose uptake, and 

increases Akt phosphorylation in skeletal muscles. 

Apelin-induced glucose uptake and Akt 

phosphorylation are sensitive to compound C; an 

AMPK inhibitor, suggesting the involvement of 

AMPK and Gi stimulation could result in AMPK 

activation. Furthermore Higuchi et al. (2007) 
(7)

 

found that apelin-treated normal and diet-induced 

obese mice showed reduced levels of blood 

glucose after treatment, compared with controls 

during the intraperitoneal glucose tolerance test 

and decreased serum insulin levels in both groups. 

From these observations, it is suggested that 

apelin treatment increased insulin sensitivity. 

In obese and hyperinsulinemic type II diabetic 

groups, it was reported that higher levels of blood 

apelin than that in controls were found
 (1)

. It could 

be hypothesized that the high levels of circulating 

apelin found in obesity help to delay the onset of 

insulin resistance. Over time, the endogenous 

apelin might be either insufficient or inefficient. 

Apelin peptides are subjected to enzymatic 

degradation leading to inactive forms of apelin 
(3)

. 

These inactive forms cannot be discriminated 

from the active ones in the assay used. Moreover, 

Vallae et al. (2008) 
(21)

 demonstrated that in vitro, 

apelin-13 was progressively converted to [Pyr1] 

apelin and no other breakdown products were 

found. Another hypothesis is that the high levels 

of apelin lead to apelin resistance. However, 

Zhong et al. (2007) 
(22)

 showed that even if there 

is a depressed expression of apelin receptors in 

aortic rings of diabetic mice (that have apelin 

resistance), apelin enhanced phosphorylation of 

eNOS and Akt. These apelin-mediated biological 

effects observed here in insulin-resistant mice 

might be due to the added exogenous active form 

of apelin-13 in the bloodstream. 

   In a trial to understand mechanisms of apelin-

induced glycemic control Dray et al, (2008) 
(4)

 

reported that apelin effect on glycemia might be 

either a direct action on glucose utilizing tissues 

or the result of an increased insulin sensitivity. 

Hemodynamic effects of apelin have been 

suggested to be associated with glucose 

utilization; vasodilatation is associated with 

enhanced insulin sensitivity, whereas 

vasoconstriction results in decreased glucose 

utilization 
(23)

. Apelin was shown to cause 

endothelium dependent vasodilatation by 

triggering the release of NO 
(24)

. The absence of 

apelin effect in vivo in eNOS -/- mice could result 

from a crosstalk between hemodynamic and direct 

metabolic effect of apelin on glucose uptake. 

Alternatively, NO may act on apelin-stimulated 

glucose uptake, independently of its vascular 

action since eNOS is expressed in skeletal muscle 
(25)

. Indeed, apelin stimulates both eNOS 

phosphorylation and glucose uptake in muscles of 

mice, and this effect is completely suppressed in 

eNOS -/- mice. Taken together these data indicate 

that eNOS activation is essential for central apelin 

to exert its effect on glucose uptake 
(26)

. 

Furthermore Attané et al., (2011)
(9)

 proved that 

apelin stimulated AMPK phosphorylation in a 

dose-dependent manner in human adipose tissue, 

which was associated with increased glucose 

uptake since C compound (20 μM), an AMPK 

inhibitor, and completely prevented apelin-

induced glucose uptake. Finally Zhu et al., (2011)
 

(27)
 suggest that apelin stimulates glucose uptake 

through the PI3K/Akt pathway, promotes GLUT4 

translocation from the cytoplasm to the plasma 

membrane, and modulates inflammatory 

responses in insulin-resistant adipocytes. Another 

opinion was reported by Sorhede Winzell et al, 

(2005) 
(28)

 concerning apelin-glucose relationship. 

They reported that apelin had no effect on basal 

levels of glucose. This discrepancy with the 

results of this study could be due to the fact that, 

in Sorhede Winzell et al. (2005) 
(28) 

experiments, 

mice were anesthetized or that apelin-36 was used 
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instead of apelin-13. By investigating serum 

insulin level, insulin homeostasis model 

assessment as a measure of insulin resistance 

(HOMA-IR) and insulin homeostasis model 

assessment as a measure of β cell function 

(HOMA-β) in the studied groups, it was found 

that apelin IP injection significantly reduced the 

serum insulin levels in lean, high fat diet induced 

diabesity groups when compared by distilled 

water injected controls, while showed an 

insignificant change in STZ-induced diabetic rats. 

HOMA-IR was also significantly reduced in lean, 

HFD-induced diabesity and in STZ-induced 

diabetic groups when compared with distilled 

water-injected controls i.e. peripheral apelin 

administration improving insulin sensitivity. 

Moreover, apelin injection fails to raise β cell 

function (HOMA-β) in comparison to control 

healthy group. Reducing effect of apelin on serum 

insulin level is agreed by Sorhede Winzell et al., 

(2005)
(28)

 who concluded that the APJ receptor is 

expressed in pancreatic islets and that iv injection 

of apelin-36 inhibits glucose stimulated insulin 

secretion both in vivo and in vitro. This may 

suggest that the islet beta-cells are targets for 

apelin-36. Higuchi et al, (2007)
 (7)

 also found that 

apelin IP injection decreased serum insulin levels 

both in normal and diet-induced obese mice. In 

addition, apelin-treated mice showed reduced 

levels of blood glucose after treatment, compared 

with controls during the IP glucose tolerance test. 

From these observations, it is suggested that 

apelin treatment increased insulin sensitivity in 

vivo. These data are consistent also with Guo et 

al., (2009) 
(29)

 who examined effect of apelin on 

insulinoma cell extracts and found that apelin over 

the concentration range of 1-10 nmol/L inhibited 

the insulin response to glucose and GLP-1 and the 

concentration effect was biphasic. This effect of 

apelin was abolished when insulin secretion was 

induced with cAMP analogues and selective 

inhibitors of cAMP and PI3-kinase completely 

prevent the apelin effect on insulin secretion and 

cAMP accumulation. These findings suggest that 

apelin exerts direct inhibitory actions on the 

pancreatic beta-cells by activating PI3-kinase and 

subsequently suppressing of cAMP levels. In 

addition to above Ringstrom et al., (2010) 
(30)

 

concluded that apelin is a novel insulin-regulating 

islet peptide. Islet apelin expression is negatively 

regulated by glucocorticoids, and upregulated by 

lipotoxicity and type II DM. The presence of 

apelin receptors in islets suggests a role for apelin 

as a paracrine or autocrine messenger within the 

islets. On the other hand, Dray et al, (2008) 
(4)

 

stated that no significant modification of insulin 

blood levels was found between apelin- and saline 

injected mice. This discrepancy could be 

explained by Dray et al. (2008) 
(4)

 performed their 

experiment ex vivo, whereas this work was 

conducted in vivo.  

      As regarding apelin effect on insulin 

resistance, results of this thesis are in line with 

Yue et al., (2010) 
(5)

 who found that apelin 

ameliorates insulin resistance in (db/db) mice and 

also decreases insulin resistance in condition of 

established insulin resistance. Additionally, 

apelin-treated mice had significantly decreased 

insulin levels as well as increased adiponectin 

levels. Taken together, it is unknown whether 

apelin affects insulin sensitivity by secondarily 

influencing the systemic environment of insulin 

resistance (e.g., altering hormone secretion, 

lipolysis, inflammation, etc.) or by a primary 

effect on individual cells. 

     Also in this study, apelin injection failed to 

raise β cell function (HOMA-β) in comparison to 

control except in diabesity-apelin treated group. 

This result can be explained by apelin's action on 

body adiposity and glucose turnover i.e. reduction 

of adiposity and increase in glucose uptake lead to 

some sort of beta cell rest, encouraging it to 

improve its function. This principle of beta cell 

rest in human models of obesity induced type II 

diabetes is well known, Hu et al., (2011) 
(31)

 for 

example stated that intensive glycemic control 

therapy in newly diagnosed type II diabetes not 

only partially restored β-cell function but also 

greatly restored insulin sensitivity. In another 

similar study on type 1 diabetic rat Chen et al., 

(2011) 
(32)

 clarified one of molecular mechanisms 

of the effects of apelin on endoplasmic reticulum 

(ER) stress in the pancreas of type 1 diabetic mice 

model. Apelin-13 (400 pmol/kg) was injected in 

the tail vein for 10 weeks resulting in amelioration 

of diabetes-induced reduction in pancreatic islet 

mass and insulin content as well as alleviation of 

ER stress. Taken together, these results suggest a 

novel physiological role of apelin in alleviating 

ER stress in the pancreas as a mechanism of 

amelioration of type 1 diabetes. Also Meral et al., 

(2010) 
(33)

 found that children with type 1 DM 

have significantly increased circulating apelin 

levels when compared with healthy controls.  

        This discrepancy of apelin effect on serum 

insulin level, HOMA-IR and HOMA-β is due to 

many reasons; rout of apelin injection (ip, iv or 

icv), structural form of apelin (apelin-13 or apelin-

36), used dose, other adipokines involvement 

(specially visfatin and adiponectin), nutritional 

status, metabolic disorder as diabetes, species 

variation… etc. 

        The next metabolic effect of apelin studied in 

this study was the effect of apelin on lipid profile. 



  Z.U.M.J.Vol.19; N.1; January; 2013  
 

-58- 

 

Effect of Apelin on Insulin resistance, ……………. 

…………. 

………. 

…………. 

In this work apelin IP injection resulted in a 

significant increase in serum triglyceride (TG) 

level in normal rats. In obesity induced-type II 

DM, apelin injection could significantly increase 

TG level in the serum but fail to significantly 

affect TG in STZ induced diabetic group. 

Interestingly apelin injection significantly 

increased total and LDL-cholesterol and decreased 

HDL- cholesterol in the serum of normal and type 

II diabetic rats when compared to saline injected 

controls, while insignificant changes are reported 

in STZ-induced diabetic rats. Data of this study in 

normal and diabesity groups were in agreement 

with Yue et al.,(2011) 
(8)

 who investigated serum 

FFA, glycerol, and leptin concentrations, as well 

as abdominal adiposity, in apelin-null and wild-

type mice and found that serum FFA and glycerol 

are significantly increased in apelin-null vs. wild-

type mice; these changes were ameliorated in 

response to exogenous apelin. Apelin also reduced 

isoproterenol-induced FFA release in adipocytes 

isolated from wild-type but not APJ-null mice. 

Apelin's inhibition was reversed by the G(q) 

inhibitor and the AMP-activated protein kinase 

inhibitors. In addition to this Xu et al., (2011) 
(34)

 

reported that apelin negatively regulates 

catecholamine-mediated lipolysis but information 

reported by Tasci et al., (2007) 
(35)

 are against the 

present study, as they stated that plasma apelin is 

decreased in non-obese, non-diabetic and 

normotensive patients with elevated LDL-

cholesterol. Low apelin levels in 

hypercholesterolemia seem to be associated with 

insulin resistance. Interestingly reduction in LDL-

cholesterol levels in otherwise healthy people with 

isolated dyslipidemia results in an increase in 

plasma apelin concentration 
(36)

. Third opinion 

stated by Attané et al., (2011) 
(9)

 who studied 

lipolysis and glucose uptake ex vivo, in response 

to apelin on isolated adipocytes and explants from 

adipose tissue of the subcutaneous region of 

healthy subjects. Apelin had no significant effect 

on basal and isoprenaline-stimulated lipolysis. 

Also Kourtis et al., (2011) 
(37)

 recently reported 

that apelin was negatively correlated with LDL 

and HDL-cholesterol in the pregnant ladies. 

      Moreover results of this study, as regard TG in 

diabesity group are in line with Soriguer et al., 

(2009) 
(38)

 who study apelin and TG levels in 

morbidly obese patients with diabetes and found 

that apelin levels correlated significantly in the 

morbidly obese patients with serum triglycerides. 

This discrepancy in apelin effect on lipid 

homeostasis need further detailed work to clarify 

the possible reasons but as a conclusion apelin 

effect on lipid markedly dependant on the 

metabolic conditions of the body including 

obesity and diabetic types for example, apelin in 

normal rats decreases lipolysis and increases TG 

level taken together with hemodynamic action of 

apelin and as a stimulant of angiogenesis, may 

contribute to development of obesity. Thus 

Inhibition of apelin signaling through the use of 

anti-apelin antibodies may represent an additional 

strategy for development of novel anti-obesity 

treatments (Rayalam et al., 2008) 
(39)

 furthermore 

reduction of total and LDL cholesterol add more 

beneficial role to apelin as fighter against 

cardiovascular co-morbidities. 

   It could be concluded that apelin has a 

detectable role in glucolipidemic metabolism in 

healthy and diabetic rat models. Further studies 

are needed to convert these effects into 

pharmacological trials in management of obesity 

and diabetes. 
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ومورج الجرران  فًدلالات مقاومة الإوسولٍه و الحالة الوظٍفٍة لخلاٌا بٍتا و الشاكلة الشحمٍة على بٍلٍه تأثٍرالأ 

  والسكريالصحٍة
 

إٌ ْشيٌٕ الأتهٍٛ يٍ انٓشيَٕاخ انثثرٛذٚح انًكرشفح حذٚصا ٔانرٙ ٔظذ أٌ نٓا ذأشٛشاخ يخرهفح عهٗ انعٓاص انذٔس٘ ٔانغذج انُخايٛح ٔذحد يٓاد 

ٔعلاقح ْزا . انًخ ٔانرًصٛم انغزائٙ ٔحذٔز انسًُح ٔكزنك َشٕب تععٙ انًعاعفاخ انًصاحثح نهسًُح يصم انثٕال انسكش٘ يٍ انُٕع انصاَٙ

نزنك فقذ أظشٚد ْزِ انذساسح لاسرثٛاٌ ذأشٛش ْزا انٓشيٌٕ عهٗ تعط . انٓشيٌٕ تعًهٛح أٚط انكشتْٕٛذساخ ٔانشحٕو يا صاند  غٛش ٔاظحح

 قٛاساخ الإسرقلاب انحٕٛ٘ نهعهٕكٕص ٔانشحٕو فٙ ًَٕرض نهعشراٌ انطثٛعٛح ٔأٚعا ًَٕرض انعشراٌ انًصاتح تذاء انسكش٘ تُٕعّٛ الأٔل ٔانصاَٙ 

 :شلاز يعًٕعاخ يرسأٚح كًا ٚهٙ يٍ ركٕس انعشراٌ انثٛعاء انثانغح ٔ ذى ذقسًٛٓا إنٙ 60ٔ نرحقٛق ْزا انٓذف فقذ ذى اسرخذاو عذد 

: انًعًٕعح انرٙ أغعًد تطعاو عادٖ ٔقذ ذى ذقسًٛٓا إنٗ يعًٕعرٍٛ صغٛشذٍٛ : المجموعة الأولً 

 ( ظشرا10ٌ) ٕٚيا 14يٛكشٔنرش داخم انثشٔذٌٕ ٕٚيٛا نًذج 500ذى حقُٓا تًاء يقطش تعشعح . يعًٕعح ظاتطح 

  ( ظشرا10ٌ) ٕٚيا 14كعى داخم انثشٔذٌٕ ٕٚيٛا نًذج /  َإَيٕل 100يعًٕعح ذى حقُٓا تٓشيٌٕ الأتهٍٛ تعشعح  .

:  ذى ذغزٚرٓا تطعاو عانٙ انذٌْٕ حرٗ أصثحد تذُٚحٔيصاتح تذاء انسكش٘ يٍ انُٕع انصاَٙ  ٔأٚعا قسًد إنٗ يعًٕعرٍٛ : المجموعة الثاوٍة. 

 ( ظشرا10ٌ) ٕٚيا 14يٛكشٔنرش داخم انثشٔذٌٕ ٕٚيٛا نًذج 500ذى حقُٓا تًاء يقطش تعشعح .  يعًٕعح ظاتطح 

  ( ظشرا10ٌ) ٕٚيا 14كعى داخم انثشٔذٌٕ ٕٚيٛا نًذج /  َإَيٕل 100يعًٕعح ذى حقُٓا تٓشيٌٕ الأتهٍٛ تعشعح. 

:  ذى ذغزٚرٓا تطعاو عادٖ ٔحقُٓا تعقاس اسرشترٕصذٕسٍٛ لإحذاز داء انسكش٘ يٍ انُٕع الأٔل ٔأٚعا قسًد إنٗ يعًٕعرٍٛ : المجموعة الثالثة. 

 ( ظشرا10ٌ) ٕٚيا 14يٛكشٔنرش داخم انثشٔذٌٕ ٕٚيٛا نًذج 500ذى حقُٓا تًاء يقطش تعشعح .  يعًٕعح ظاتطح 

  ( ظشرا10ٌ) ٕٚيا 14كعى داخم انثشٔذٌٕ ٕٚيٛا نًذج /  َإَيٕل 100يعًٕعح ذى حقُٓا تٓشيٌٕ الأتهٍٛ تعشعح .

فٙ يصم انعشراٌ تعذ رتحٓا فٙ َٓاٚح (يُخفط ٔعانٙ انكصافح-انكهٙ)انكٕنسرشٔل - انذٌْٕ انصلاشٛح-الاَسٕنٍٛ-ٔذى قٛاط يسرٕٚاخ انعهكٕص

انرعشتح شى اسرخذيد انثٛاَاخ انُاذعح فٙ حساب تعط انًعادلاخ انذانح عهٙ حساسٛح انعسى نلاَسٕنٍٛ ٔٔظٛفحخلاٚا تٛرا تعضس لاَعشْاَض 

تانثُكشٚاط فٙ كم انًعًٕعاخ 

: وقذ أسفر هزا البحث عه الىتائح اَتٍة

ٚحذز الأتٛهٍٛ إَخفاظا را دلانح إحصائٛح فٙ يسرٕ٘ انعهٕكٕص ٔالإَسٕنٍٛ يصحٕتا ترحسٍ فٙ يعايلاخ حساسٛح انعسى نلإَسٕنٍٛ  (1

ٔانًصاتح تانسكش٘ يٍ انُٕع انصاَٙ فٙ حٍٛ اٌ الأتٛهٍٛ أحذز إَخفاظا فٙ يسرٕ٘ انعهكٕص فقػ ٔنى ٚؤشش عهٙ فٙ ًَٕرض انعشراٌ انطثٛعٛح 

انًصاتح تانسكش٘ يٍ انُٕع الأٔل تًُٛا أحذز َقصا را دلانح إحصائٛح فٙ يعايم يقأيح انعسى انعشراٌ يسرٕ٘ الإَسٕنٍٛ فٙ ًَٕرض 

 نلإَسٕنٍٛ ٔصٚادج راخ دلانح إحصائٛح فٙ كفاءج خلاٚا انثُكشٚاط انًفشصج نلإَسٕنٍٛ

ٚؤد٘ الأتٛهٍٛ إنٙ صٚادج راخ دلانح إحصائٛح فٙ يسرٕ٘ انذٌْٕ انصلاشٛح فٙ ظًٛع ًَارض انعشراٌ قٛذ انثحس ٔانكٕنٛسرسشٔل انكهٙ  (2

. ٔيُخفط انكصافح فٙ ًَٕرض انعشراٌ انطثٛعٛح ٔانًصاتح تانسكش٘ يٍ انُٕع انصاَٙ ٔانكٕنٛسرسشٔل عانٙ انكصافح فٙ ًَٕرض انعشراٌ انطثٛعٛح

          ٔ يٍ يعًم ْزِ انُرائط ٚرعح أٌ ْشيٌٕ الأتٛهٍٛ قذ ذخرهف ذأشٛشاذّ عهٗ حسة ٔصٌ انعسى ٔغثٛعح انحانح انًشظٛح ٔ تُاء عهٗ ْزِ 

انذساسح فقذ ٚفرح انرعايم انذٔائٙ يع ْشيٌٕ الأتٛهٍٛ انثاب أياو علاض ظذٚذ نًشض انسًُح ٔكزنك انًعاعفاخ انًصاحثح نٓا يصم انثٕل 

. انسكش٘ 


