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Abstract: Slothful life style and lack of regular physical activity are the main causes of obesity, obesity–

induced metabolic disorders. The aims of this study were to consolidation the harmony of serum Irisin with 

rats’ fat development. Thinking over the innovation, can Irisin be therapeutic for metabolic disorders without 

regular exercise. This prospective experimental study was included 120 Western rats. The study had undergo 

two lines first was the correction of inducible obesity & diabetes; second was the prevention of mentioned 

inducible conditions, both lines was done by subjecting the rats to subcutaneous injection of prepared Irisin 

solution (100 ng/ml). Inducible obese type 2 diabetic (T2DM) rats had significantly higher serum Irisin, insulin 
level & fasting glucose (S.F.G.) in comparison with inducible obese rats & normal weight rats. Obese rats that 

were injected with 100 ng/ml of recombinant Irisin had highly significant lower weight mean and S.F.G. than 

obese rats control . Established diabetic rats with Irisin injection was significantly corrected, with their weight , 

serum glucose , and insulin after 26 days of irisin treatment. Findings showed that Irisin may act as reformation 

effect on new onset type 2 diabetics' rats; as well as it may have intensive defiance against fatness . 

Keywords -Irisin, Obese Rats, Insulin Resistance ,Obesity Treatment Diabetic Rats, Rat Obesity Induction. 

 

I. Introduction 
lifestyle factors such as poor quality diet, absence of physical activity are the most  important factors 

that give rise to the development of overweight, obesity (defined by a body mass index (BMI) of greater than 25 

kg/m2) & type 2 diabetes (T2DM) [1]. Animal models is a based tool for discussing the factors affecting 

humans owing to the highly analogy between the genomes of rodents and humans [2] ; that makes it possible for 
obesity and T2DM to be induced in experimental model and to investigate the causes and effects of obesity as 

well as supply a better understanding of the physiopathogeny of obesity, however it is necessary to choose the 

model that is best adapted to the characteristics to be studied. Whether they be environmental or genetic. Rates 

of type 2 diabetes have increased significantly since 1960 in parallel with obesity [3]. Obesity & diabetes were 

induced in normal adults' rats with age. Rats were fed with a variety of supermarket foods according to the 

international caloric value system obesity-induction model, by Hyper caloric diets (high fat diet). This is the 

simplest that closely gives the reality of obesity in human, by adding carbohydrates and fats, most of them vary 

between 3.7 and 5.4 kcal/g, developing insulin resistance ranged to level of diabetes mellitus [1] . 

Two years ago, scientists discovered a new hormone called irisin which is released after moderate 

endurance aerobic activity (exercise). It has the ability to help maintain healthy body weight, that novel 

hormone with 112 amino acids has been identified by Wu et al. [4]. It is 100% conserved between mice, rat and 

human at the amino acid level. Spiegelman et al. [5] foresaw the effect of irisin as a „messenger‟ declaring that, 
"There has been a feeling in the field that exercise 'communicate with the various tissues in the body. But the 

question that has been brought up is how?" At the time of irisin's initial discovery, Spiegelman et al.  [5] 

suggested that it was the first step in explaining the biological mechanisms that translate physical exercise into 

beneficial changes throughout the body both in healthy people and in preventing or treating disease.  

Irisin is capable of reprogramming the body's fat cells to burnt energy. Animal models have shown that 

irisin levels increase stimuli via regular aerobic exercise, but not during short-term bursts of anaerobic muscle 

activity; chronic exercise switches on genes that convert white fat into "good" brown fat. This helps people 

maintain a healthy BMI, avoid obesity, and conditions such as type 2 diabetes. These benefited effects of irisin 

gave the motivation to employ irisin supplements as therapeutics in drug development for the improvement 

insulin sensitivity without exercise. 

 

II. Headings 
П.1Experimental Study design: Sixty of them were put on regular standard diet (the pellet) and considered as 

control rats group and were also used for prevention studies, the other sixty remaining rats were subdivided into 

two groups. forty rats were used to induce obesity and 20 were used for diabetes mellitus induction. Sixty rats at 
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the age of 1.5 to 2 month- old were put on 200 g/day of regular standard diet (pellet) for ninety six days till the 

age of 4.5 to 5 months old. Forty of these rats were used as control group, of which sixteen were used for the 

determination of basal serum Irisin level. Forty rats at the age of 1.5 to 2 month old (as mentioned above) were 
fed with 200 g/ day of high fat diet to induce obesity, which consisted of 60% kcal fat according to Research 

Diets Inc. The obesity was approached and considered as obese rats group. Eight rats of this group were 

subjected to subcutaneous injection of prepared Irisin solution for 26 day, the second eight obese rats without 

Irisin injection therapy were considered as the control group Both groups were feed with same calories of high 

fat diet during this period. Twenty rats at age of 1.5-2.0 month-old were feed with 200 g/day of high 

carbohydrate and fat diet over the period of 4.5-5.5 month old age to induce and approach diabetes mellitus 

(T2DM), Seventeen of them were considered as diabetic rats group and their serum Irisin, insulin and glucose 

were measured at 4.5-5.0 months old, (approximately 4 months were needed for T2DM induction).Obese and 

Diabetic rats were subjected to Irisin subcutaneous solution injection protocol and was involved between one 

day and another injection of 150 µl of prepared Irisin (100 ng/ml). Changes in the weight and studied 

biochemical parameters were measured at both ages in groups. 
Ten rats of normal weight were selected from the sixty normal weight control rats group, at age of 4.5 

to 5.0 months. These ten rats had undergone grow-out system by depending on 200 g/day high fat diet for 26 

days instead of pellet; the same system depends on protocol which was allocated for obesity induction. But at 

the time of obesity induction, five of them were subcutaneously injected with  prepared Irisin, and were named 

as obese rats with Irisin injection treatment while the other five studied rats were named as obese rats without 

Irisin injection treatment, they were consider as control group for the first injectable obese rats. 

Again ten studied rats were named as obese T2DM rat after developing insulin resistance, after treatment with 

Irisin injection but it is important to note that treatment was continued with the same high fat and CHO diet 

system. 

 

П.2 Blood sampling: Two- three ml of blood was aspirated from the peripheral vein of the tail or by heart 

veinpunture, after the drawing process, blood  was allowed to clot in vancover tubes, it was then centrifuged for 
15 min at 3000 rpm to obtain clear serum which was stored at -20°C till the day of evaluation. 

 

П.2 Anthropometric and biochemical measurements: The weight of the rat was measured by special scales, 

the weight was calculated in grams. Biochemical investigations involved serum fasting Irisin, insulin, glucose 

and prepared recombinant Irisin, animal were fasted overnight, until the next morning  (from 11 pm to 9.0 am). 

Rats weight and serum glucose were measured once every week, blood from the tail was obtained under formalin 

anesthetized. 

 

П.3a. Irisin Fc fusion, recombinant: Irisin Fc fusion is a form of Irisin that is fused to the Fc domain of human 

IgG in testing Irisin̕s biological activity . This fusion protein in principle renders stability of the protein invitro 

and in vivo without significant loss of activity [6].   
The lyophilized Irisin Fc-Fusion, recombinant protein obtained from PHENIX PHARMACEUTICALS, 

INC.(GERMANY), was reconstituted with distilled water to obtain Irisin solution  of 100 ng/ml concentration 

which is three times greater than that of normal serum Irisin of normal weight rats.  

П.3b Irisin (Huma, Mouse and Rat): ELISA kit protocol, cat.No.:EK-067-52; Range 0.066-1024 ng/ml. 

П.3c Rat Insulin ELISA  Kit instructions (catalog≠ 90010) COMPANY: CRYSTAL CHEM INC(USA). 

 

III. Indentations and Equations 
Ш.1Results: Table (1), shed light on the difference of serum irisin among the three studied rats groups, which 

were selected at the of age 1.5 to 2.0 months old, the table also presented the basal weight at that age and the 
changes in their weight, serum fasting glucose and insulin levels after obesity and diabetes mellitus were 

induced at the age of 4.5 to 5.0 months old. The mean values of weight (295.59±30.30 g) and serum Irisin 

(31.84±6.35 ng/ml) of obese T2DM rats (aged 4.5-5 months old) were significantly higher when compared with 

those of normal weight rats (143.38±27.36 g, 21.49±3.02 ng/ml respectively) and obese (279.88±16.48 g, 

26.71±4.62  ng/ml) rats for both (P< 0.001), with regard to weight & serum Irisin, the mean value of obese rats 

was significantly higher when compared with that of normal weight rats (P=0.001). 

The mean values of serum glucose and insulin of obese diabetic rats (185.29±14.41 mg/dl, 3.5±2.1 

ng/ml, respectively) were significantly increased when compared with those of normal weigh rats (84.67±10.83 

mg/dl, p=0.001, 1.15±1.0 ng/ml, p=0.001) and obese rats (111.2±11.8 mg/dl, p=0.04, 2.16±2.0 ng/ml, p=0.001).                                                             

In obese rats group, the mean values of both glucose and insulin were also significantly increased when 

compared with normal weight rats (p=0.034, p=0.001, respectively). 

To evaluate potential predictors of the circulating irisin, Rank correlation analysis of serum Irisin, rat's 
weight, metabolic factors (fasting serum glucose and insulin) were performed. Irisin level decline was 
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associated with weight gain in rats, showed by a significant negative correlation (r = - 0.66, p=0.005). Studied 

metabolic factors involved in the study as fasting serum insulin and glucose show independent changes 

associated with serum Irisin in rats with normal weight, however serum insulin changed negatively while serum 
glucose changed positively with serum Irisin in this group, that may reflect general view, although both show 

insignificant association.   

Serum Irisin increment associated with the development of insulin resistance in healthy obese rats  

which reflect that through a positive correlation between serum Irisin & serum insulin in obese rats (r=0.57, p= 

0.022). Serum glucose & weight of obese rat may reflect a positive correlation with serum Irisin but 

insignificant line (p>0.05), revealed independent association. The study didn't detect any dependent correlation 

between serum Irisin & weight, serum insulin, and serum glucose in rats with diabetes indication. 

The recombinant Irisin injection solution for obesity correction,  obese rats at the age of 4.5–5 months 

old were divided into two groups, mean (± SD) of their weight & S.F.G. at 5.5 -6.0 months old  are illustrated in  

Table (2).   

 Data of Table (2) revealed that obese rats that were injected with100 ng/ml of recombinant Irisin had 
highly significant lower weight mean (± SD; 207.8±18.1 ng/ml) and S.F.G. (95.63 ± 6.23 mg/dl) than obese rats 

control with (p < 0.001, p< 0.009 respectively). Type 2 diabetes correction via 100 ng/ml of recombinant Irisin 

injection, analysis of variation between and within groups, obese T2DM rat before treatment with Irisin 

injection, obese T2DM rat after treatment with Irisin injection and obese T2DM rat after 10 days of with 

injection treatment are explained by Table (3). Established diabetic rats with Irisin injection, was significantly 

corrected for their weight (286.5±11.3 g, p= 0.03), serum glucose (144.8±18.0 mg/dl, p=0.001) and insulin 

(2.0±1.1 ng/ml, p=0.001) after 26 days of irisin treatment when compared with those rats without injection 

(weight, S.F.G. & insulin). The significant effect of irisin continue in weight (207.81±18.7 gm P=0.001), serum 

glucose (86.6± 10.93 mg/dl, p=0.001) and insulin (1.0±0.6 ng/ml, p=0.04) even after 10 days of stopping irisin 

injection treatment, which may also reflect the long half-life of irisin that is not identified till now.  

Obesity prevention through 100 ng/ml recombinant Irisin injection is shown in Table (4). Irisin therapy 

successfully prevent the induction of obesity in rats as confirmed by significant weight reduction in rat subjected 
to injection and on high fat diet (208 ± 8.5 g, p=0.001) in comparison with their control. 

In addition, the irisin therapy may also reduce the risk of insulin resistance as revealed by significant 

decrease in insulin level (p=0.03) reflected by the decrease of serum glucose level, even if it didn't reach the 

significant value. 

Again, Table (5) proved the Ir isin therapy effect in preventing the  occurrence of diabetes 

mellitus by reducing the risk of insulin resistance. In addition to the useful prevention of developing obesity, 

Irisin also prevents the development of diabetes mellitus as confirmed by significant lowering of serum glucose 

(108.4±11.1 mg/dl, p=0.02), insulin (0.61±0.23 ng/ml, p=0.03) and weight (199.0± 7.10 g, p = 0.03) in rat 

subjected to subcutaneous injection with Irisin and which are on carbohydrate and  fat diet in comparison with 

those subjected only to high carbohydrate and fat diet (without recombinant Irisin injection treatment) 

(207.5±52.7 mg/ml, 1.9±1.1 ng/ml,, 278.3± 32.2 g) respectively. 
 

Ш.2 Discussion: Table (1) showed for the first description of this study a significant increase in circulating 

Irisin in obese rats which point to the indication reported by Roca-Rivadaet al. [7] and Roberts et al.[8] that Irisin 

is an Adipokine and Moreno-Navarreteet al. [9] who discovered that Irisin is expressed and secreted in both 

animals and humans by adipose tissue. In fact, they demonstrated that Irisin is a new adipokine with an 

important autocrine and endocrine functions. Rats with either directly induced obesity (DIO) or genetic obesity 

(Zucker rats) showed a significant increase of FNDC5/irisin secretion in both subcutaneous tissue and visceral 

adipose tissue compared with their lean counterpart. They also showed that short term period of exercise 

training induced FNDC5 secretion by WAT and that obese animal had an increase secretion of this hormone, 

suggesting a type of resistance. Another interesting feature reported by these authors in another study is that 

FNDC5/Irisin has different pattern of secretion depending on the anatomical location of adipose tissue in which 

the WAT of obese animals has a predominant secretary function.  
The indication of these authors that FNDC5/Irisin has a secretion profile similar to other adipokines 

like leptin[6,10,11] found that circulated Irisin is secreted by adipose tissue FNCD5 and is correlated with several 

of metabolic factors. Bostrom et al. [6]also reported that WAT of obese animals over-secreted this hormone 

which might suggest a type of resistance because of 72% of circulated FNDC5-irisn was attributed to muscle 

secretion, adipose tissue secreted FNDC5/irisin which might participate in the remaining 28% [12].The most 

likely plausible explanation for the increased in exercise hormone with increase in rats weight as suggested by 

Cypess  et al. [13], is that FNDC5/irisin showed a secretion pattern similar to other well-known adipokines (e.g. 

leptin); thus, their results also suggested a positive feedback pattern in which adipose tissue might be sensitive 

to FNDC5/irisin circulating levels. Because adipose tissue is determined to preserve its energy saving function 
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to maintain energy balance, the elevated levels of circulating FNDC5/irisin correspond to decreased levels of 

Irisin secretion by adipose tissue of studied animals.  

The key feature of T2DM is insulin resistance. The development of insulin resistance is associated with 
the accumulation of lipid within skeletal muscle as excess intramuscular lipid metabolites impair insulin 

signaling, interfering with removal of glucose from the circulation [14]. A modest increase in PGC-1α levels 

increases mitochondrial biogenesis resulting in improvement in both lipid metabolism, mainly beta-oxidation 

pathway in the mitochondrial matrix, and increases in insulin-stimulated phosphorylation of insulin signaling 

proteins and in GLUT4 protein receptor in insulin resistant muscle of obese Zucker rats in vivo[15]. Fatty acid 

translocase (FAT) is a key fatty acid transporter of mitochondrial membrane which correlates with 

intramuscular lipid accumulation in obesity and T2DM [16] . A large muscle specific increase in PGC-1α (mRNA 

increased by 600%) provoked diet induced insulin resistance which was attributed to large increase in fat, while 

the modest over expression of PGC-1α, by ≈ 25%, insulin sensitivity was attenuated [16,17]. 

Chronic exercise is accompanied by increased muscle expression of PGC-1α, whereas T2DM or 

sedentary life style are associated with reduced expression [18,19] .The original report by Bostrom et al. [6] and  
Kurdiovaet al. [11] elucidated that FNDC5-Irisin was induced by both PGC-1α over expression and physical 

activity in mice. 

The present experimental study revealed that circulating Irisin levels were significantly positively 

correlated with serum insulin in both obese rats that may point that increment in Irisin level is associated with 

increment in insulin level in obese rats or may reflect another figure that insulin increment guided to increment. 

This is highly confirmed that Irisin as hormone may act as a protective hormone against insulin resistance as a 

protective studied has shown. Serum Irisin was negatively associated with weight, but in normal weight rat, the 

most possible cause is the rats̕ growth or sex hormones effects , especially the study found out the negative 

association between serum Irisin & age in non-significant level, but in different comparison, the study put aside 

the growth factor in rats control group. In the diabetic rats groups, there was no loss of any significant 

correlation between serum Irisin and other studied parameters, the most possible cause of these findings was that 

this group was newly diagnostic, they did not develop the diabetes complication neither did the  obese rats with 
just slightly insulin resistance. Choi et al.[19],Bostrom et al. [20] and Sanchis-Gomar et al.[21], have been postulated 

that irisin could serve as an injectable treatment for metabolic disease which may lead to improvement such as 

obesity and type 2 diabetes mellitus. The present study results in Tables (2&3) confirmed the positive effect of 

injectable Irisin in treatment of obesity as observed by significant decline of rats' weight and normalization of 

their blood glucose. These findings lead to questionable announcement about this hormone , such as ̔ is it 

beneficial or does it have a role in the treatment of metabolic disorder that mimics the exercise effect in the 

improvement of obesity related disorders. 

            On one hand, the possible suggestion about the hormone‟s action is that Irisin increment helps to turn 

white fat into the more beneficial and metabolically active brown fat, which burns more calories [22]. 

Investigation of the subcutaneous fat tissue depots in muscle-specific PGC-1α-overexpressing mice revealed a 

surprising finding [6]. Specifically, the white fat cells displayed signatures of brown fat cells, a feature referred to 
as ̔̔

̔
 ̔ browning ̕̕ ,  unlike white adipose, which is simply stores fat, brown fat is specialized to uncoupled 

mitochondrial respiration, thereby allowing the generation of heat. Thus, brown fat serves an important 

thermogenic function [15]. In addition, Irisin activated oxygen consumption and thermogenesis in white fat cells 

in culture, further, injection of an adenoviral vector expressing irisin into mice resulted in browning of 

subcutaneous white fat and increased total energy expenditure [23, 24, 25]. 

Moreover, increasing PGC-1α expression improves metabolic parameters such as insulin sensitively 

and insulin signaling [26], irisin was reported to induce a program of brown fat- like development in white 

adipose cells and to oppose high fat diet induced obesity and insulin resistance in mice [6] . Another study 

suggest a mechanism for the improvement of insulin sensitivity and insulin resistance by depending on the 

investigation at the molecular level on how irisin induces browning; in particular, it has been analyzed by the up 

regulation of UCP1 expression. Gene arrays indicates  that one possible mechanism might be increased 

expression of PPAR-α which is a member of the PPAR family of ligand–activated receptors, which have 
become relevant as therapeutic targets owing to their roles in lipid and glucose metabolism and vascular biology 
[12]. Binding of irisin to unknown receptor on the surface of adipocytes in WAT changes their genetic profile, in 

particular irisin induce the expression of PPAR- α which is thought to be an intermediate downstream effecter 

that increases the expression of UCP1. The browning of WAT is associated with augmented mitochondrial 

density, oxygen consumption and increase in energy expenditure profile leading to favorable effects on 

metabolism 
[12]

. Moreover, pharmacological inhibition with a PPAR-α- selective antagonist limited the induction 

of the browning of white adipose tissue by FNDC5 which are at least partially mediated via PPAR-αZhang et al. 
[27] recently reported that the irisin–gene UCP1 was mediated via cascades activation of p38 mitogen–activated 

protein kinase (p38 MAPK) and extracellular related protein kinase  (ERK), in this fashion, they play a central 
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role in mediating the irisin browning function. PGC-1α is regulated by activation of Camp/PKA/p38 MAPK 

signaling pathways. 

The second line of the present experimental design study which holds the improvement role of Irisin as 
a metabolic disorder preventable therapy is shown in Tables (4 & 5). The first identification report in this field [6] 

is that muscle specific expression of PGC-1α induced a brown like adipose tissue gene program. Mice over 

expressing PGC-1α observed markedly increased levels of BAT associated with transcripts, involving UCP1 

and cidea in subcutaneous animal fat layer [28]. These opinion may give rise to workers mind that arrested 

development and suppression of gene of WAT may occurred, but this need to be confirmed by further molecular 

studies. The authors also hypothesized that modest prevention of weight gain, improvement of glycemic control 

and increased oxygen consumption were mainly related to irisin stimulating UCP1 expression in subcutaneous 

adipocytes by enhancing basal metabolism via increased oxygen consumption. This may reflect a powerful idea 

in researchers mind that irisin prevention action may be through increased of energy expenditure, a question that 

provoke, about the ways of energy exhaustion. The other explanatory mechanism for relevant action of irisin in 

alleviation of metabolic disorder is by improvement of whole-body aerobic capacity and glucose metabolism, 
this is associated with consistent changes in the metabolism–linked genes such as GLUT1, PDK4, and PDHA1 

in human culture primary myotubes. Bourlier et al. [29] recently added another possible mechanism about irisin 

action that FNDC5 is abundant in heart muscle. Notably, that heart derived natriuretic peptides activate white 

adipose thermogenic programs [23]. The results of Bostrom et al. [6] suggest the intriguing possibility that organs 

involved in high energy expending activity, such as skeletal and heart muscle, send signals to fuel storage depots 
[30]. 

 

IV. Tables 
Table (1): Descriptive characteristics of the study rats' samples (mean ±SD). 

parameter 

 
rats groups No. mean SD 

comparison of 

significant 

ANOVA 

(f-test) 

LSD 

(f-test) 

weight (g) 

(age 1.5-2 

months) 

normal weight 

rat 
16 86.69 11.59 

0.16 

NS 

 

obese rat 16 86.16 7.84  

obese T2DM rat 17 80.53 10.28  

weight 

(g ) 

(age 4.5-5 

months) 

normal weight 

rat (A) 
16 143.38 27.36 

0.001 

HS 

A Vs B 

0.001 HS 

obese rat (B) 16 279.88 16.48 
A Vs C 

0.001 HS 

obese T2DM rat 

(C ) 
17 295.59 30.30 

B Vs C 

0.001 HS 

s.irisin (ng/ml) 

(age 4.5-5 

months) 

normal weight 

rat (A) 
16 21.49 3.02 

0.001 

HS 

A Vs B 

0.38 NS 

obese rat (B) 16 26.71 4.62 
A Vs C 

0.001 HS 

obese T2DM rat 

(C ) 
17 31.84 6.35 

B Vs C 

0.00 HS 

s.insulin (ng/ml) 

(age 4.5-5 

months) 

normal weight 

rat (A) 
16 1.15 1.0 

0.001 

HS 

 

A Vs B 

0.03 S 

obese rat (B) 16 2.16 2.0 
A Vs C 

0.001 HS 

obese T2DM rat 

(C ) 
17 3.5 2.1 

B Vs C 

0.04   S 

S.F.G. 

(mg/dl) 

(age 4.5-5 

months) 

 

normal weight 

rat (A) 
16 84.67 10.83 

 

 

0.001 

HS 

 

 

 

 

AVs B 

0.001 HS 

obese rat (B) 16 111.2 11.8 
A  Vs C 

0.001 HS 

obese T2DM rat 

(C ) 
17 185.29 14.41 

B Vs C 

0.001 HS 
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Table (2): Mean distribution of weight, S.F.G. in obese rats group that were injected with irisin and their control 

(Obese rats group without irisin injection). 

parameter 
studied   groups 

 
No. mean SD 

t-test 

P-value Sig. 

weights (g) 

(age5.5-6 months) 

obese rats without inj. (control group) 8 343.6 37.7  

0.001 

 

 

HS 
obese rats with inj. 8 207.8 18.1 

S.F.G. (mg/dl) 

(age5.5-6 months) 

obese rats without inj. (control group) 

 
8 175.2 47.5  

0.009 

 

 

HS obese  rat with inj. 

 
8 95.63 6.23 

 

Table (3):  Grading of diabetes correction responding to 100 ng/ml of recombinant Irisin injection. 

studied parameter studied groups No. mean SD 

comparison of significant 

ANOVA 

(f-test) 

LSD 

(f-test) 

 

 

weights (gm) 

(age 4.5-6.5 

months-old) 

obese T2DM rat before treatment with Irisin injection 

(A) 
17 295.6 9.9 

 

 

0.03 

HS 

0.001 HS 

A Vs B 

obeseT2 DM rat after treatment with Irisin injection 

(B) 
10 286.5 11.3 

0.001  HS 

B Vs C 

obese T2DM rat after 10 days of stopping treatment 

with Irisin injection (C) 
8 207.81 18.1 

0.00 1 HS 

A Vs C 

 

 

s.Irisin 

(ng/ml) 

(age 4.5-6.5 

months-old) 

 

obese T2DM rat before treatment with Irisin injection 

(A) 
17 31.84 6.35 

 

 

0.001 

HS 

0.04  S 

A Vs B 

obeseT2DM rat after treatment with Irisin injection 

(B) 
10 36.9 1.2 

0.03  S 

B Vs C 

obese T2DM rat after 10 days of stopping treatment 

with Irisin injection (C) 
8 29.3 1.1 

0.001  HS 

A Vs C 

 

 

S. insulin 

(ng/ml) 

(age 4.5-6.5 

months-old) 

obese T2 DM rat before treatment with Irisin 

injection (A) 
17 3.5 2.6 

 

 

0.001 

HS 

0.034  S 

A Vs B 

obeseT2 DM rat after treatment with Irisin injection 

(B) 
10 2.0 1.1 

0.001  HS 

B Vs C 

obese T2DM rat after 10 days of stopping treatment 

with Irisin injection (C) 
8 1.0 0.6 

0.04  S 

A Vs C 

 

 

S.F.G. 

(mg/dl) 

(age 4.5-6.5 

months-old) 

obese T2 DM rat before treatment with Irisin 

injection (A) 
17 190.3 14.41 

 

 

0.001 

HS 

0.001  HS 

A Vs B 

obeseT2 DM rat after treatment with Irisin injection 

(B) 
10 144.0 18.0 

0.001  HS 

B Vs C 

obese T2DM rat after 10 days of stopping treatment 

with Irisin injection (C) 
8 86.0 10.93 

0.001 HS 

A Vs C 

 

Table (4): Prevention of obesity in response to Irisin treatment. 

 

 

studied parameter 

rat fed with 

high fat diet 

 

No 

 

mean 

 

SD 

t-test 

p-value Sig. 

weight 

(g) 

age: 4.5 - 4.5 

months-old 

rat feed with standard pellet diet for 3 months 5 177.8 10.9 
 

0.8 

 

NS rat feed with standard pellet diet for 3 months 5 179.3 9.9 

weight 

(g) 

age:5.5  -6.5 

months-old 

rat  with high fat diet for 3 months (control) 5 223.5 11.1  

0.001 

 

 

HS 
rat  with high fat diet but with Irisin injection treatment 5 208 8.5 

S.F.G. 

(mg/dl) 

age: 4.5 -6.5 

months-old 

rat  with high fat diet for 3 months (control) 5 115.9 13.4  

0.09 

 

 

NS 
rat  with high fat diet but with Irisin injection treatment 5 100 6.3 

serum insulin 

(ng/ml) 

age: 4.5 -6.5 

months-old 

rat  with high fat diet for 3 months (control) 5 1.9 1.1  

0.03 

 

 

 

S rat  with high fat diet but with Irisin injection treatment 5 0.61 0.23 
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Table (5): Prevention of diabetes mellitus via Irisin therapy. 

studied parameter rats groups that were feed with high fat and CHO diet No. mean SD 
t-test 

p-value 

 

weight (g) 

age 4.5- 5.5 months-old 

rats fed with standard pellet diet for 3 months 5 180.7 10.9 0.8 

NS 
rats fed with standard pellet diet for 3 months 5 178.9 11.1 

 

weight (g) 

age 4.5 -6.0 

months -old 

rats fed with high fat & CHO diet (control) 4 278.3 32.2  

0.02 

S rats fed with high fat & CHO diet but with irisin injection treatment 5 199.00 7.10 

 

S.F.G. (mg/dl) 

age 4.5 -6.0 

months -old 

 

rats fed with high fat & CHO diet (control) 4 207.5 52.7 
 

0.03 

S rats fed with high fat & CHO diet but with irisin injection treatment 5 108.4 11.1 

 

serum insulin 

(ng/ml) 

age 4.5 -6.0 months -old 

 

rats fed with high fat & CHO diet (control) 4 1.9 1.1 
 

0.03 

S rats fed with high fat & CHO diet but with irisin injection treatment 5 0.61 0.23 

 

V. Conclusion 
The current study findings revealed that all kinds of good implications in fighting obesity, diabetes 

were improved even after ten days of stopping irisin subcutaneous injection. This can give a possible 

assumption that the hormone effect remained for a period after the cessation of treatment. However the 

prolonged follow-up and serial irisin measurements which are not performed here may be a way for 

approximate defining the half-life of this new peptide. The long life of irisin was also proposed by Handschin 

and Spiegelman [18] who found that irisin blood levels in rats was still increase by 65% after 12 hours of rest 

beyond three weeks jogging regimen. Indication for the half-life of blood irisin may be reflected by the results 

of the present study more clearly from others. 
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