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Abstract

It has been recently discovered that asprosin, an adopakine that is secreted by white adipose

tissue, affects the release of glucose into the blood. When blood glucose levels rise, the production

of  asprosin  is  immediately  suppressed.  In  healthy  people,  circulating  asprosin  shows  daily

fluctuations, and its concentration drops significantly with the beginning of eating. In patients with

type 2 diabetes it was invastigated that both fasting and postprandial asprosin concentrations were

significantly higher. Therefore, it is probable that elevated blood levels of asprosin and its impaired

response to glucose levels fluctuation may be one of the causes of type 2 diabetes. It is considered,
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that administration of antibodies that block the action of asprosin may help diabetics reduce glucose

levels. In addition, it can also contribute to the effective fight against obesity.

Key words: asprosin; adipokine; diabetes mellitus; obesity

Introduction

The International Diabetes Federation estimates that 425 million people worldwide suffer

from diabetes and  every 6 seconds a person dies due to its complications, making it the largest

global epidemic of the 21st century. The prediction is that the incidence of diabetes among adults

may rise to 552 million by 2030 [1][2][3]. It is estimated, that more than 90% of diabetes cases are

type 2 diabetes. So far, many clinical resaerches established that insulin resistance, pancreatic β-cell

dysfunction and increased glucose secretion by the liver are involved in the pathogenesis of diabetes

[2][3].  Therefore, in the treatment of diabetes it is important to use various drugs, the action of

which counteracts the disease by various mechanisms corresponding to its pathogenesis.

Impaired  insulin  action  in  adipose  tissue,  liver  or  skeletal  muscles,  leads  to  insulin

resistance, which is also linked to obesity [4]. Nevertheless, white adipose tissue has been recently

recognized not only as an energy reservoir but also as an important secretory organ of adipokines

[3][5]. Adipokines are hormones generelly considered to be involved in metabolic processes, such

as inflammation,  adipogenesis, angiogenesis, glucose homeostasis and insulin sensitivity. Some of

them are also positively correlated with BMI and obesity-related biomarkers [4][6]. Due to the

growing interest in adipokines and the increased amount of researches focused on white adipose

tissue, a new type of adipokine was discovered – asprosin.

The concentration of asprosin in the blood fluctuates during the day and is dependent on

glycemia - its level is elevated while fasting and it decreases quickly with the onset of eating. What

distinguished asprosin from other adipokines, was its increased secretion and impaired response to

glucose levels fluctuation in patients with insulin resistance and type 2 diabetes, regardless of eating

[2]. It is still  unknown what underlies this abnormality, but immunological and genetics factors

were considered [2]. Taking into account the potential pathological role of asprosin in diabetes, it is

speculated  that administration of antibodies that block its activity may reduce glucose levels and

contribute to the effective fight against obesity.

Characteristics of asprosin

Adipose  tissue  has  recently  attracted  the  attention  of  scientists  for  its  ability  to  secrete

various  adipokines,  which  affect  different  metabolic  processes.  Several  adipose  tissue-secreted
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molecules  can  either  enhance  or  impair  insulin  action  [2].  For  instance,  resistin  and leptin  are

known  to  antagonize  insulin  function  in  the  liver  and  skeletal  muscles,  resulting  in  insulin

resistance. In the contrary, adiponectin increases insulin sensitivity. Therefore, it appears that the

balance between adipokines contributes to the maintenance of homeostasis [7]. In reference, the

literature reports that mutations in some of the genes result in increased TGF-β signaling, altered

mechanical properties, impaired adipogenesis, leading to adipose tissue dysfunction and giving rise

to many conditions, such as Marfan syndrome, marfanoid progeroid lipodystrophy syndrome and

neonatal  progeroid syndrome [8]. The need to explore this topic led to the discovery of a new

adipokine. 

Asprosin was identified in 2016 by Romere et al. during the genetic studies of patients with

neonatal progeroid syndrome. It is a 140-amino-acid protein, produced in response to starvation by

white  adipocytes,  as  a C-terminal cleavage  product  of  profibrillin  (a  pro-protein  encoded

by FBN1 gene) [3][7][9][10]. This process was confirmed by (i) RNA sequencing and qPCR data,

demonstrating highly expressed FBN1 mRNA levels in white adipose tissue [8]. The factors that

regulate its secretion are unknown [2][4].

The role of new adipokine is not fully understood, but so far it has been demonstrated that

liver is its target organ, as asprosin modulates hepatic glucose release  via the G protein-cAMP-

protein  kinase  A signaling  axis  [2][7][8].  Single  injection  of  recombinant  asprosin  leads  to

immediate increase of both blood glucose and insuline, but all study so far shows that asprosin does

not directly affect insulin production in the pancreas [7][8]. Some reaserches suggested that exercise

could also affect the levels of asprosin. Aerobic exercise training reduced the concentrations of

asprosin  in the liver of streptozotocin-induced diabetic rats. This consequently inhibited glucose

production, TGF-β levels and protein kinase A in the liver. However, this study was mainly limited

to  liver  and  the  consequence  of  aerobic  training  on  the  skeletal  muscles  was  not  addressed.

Moreover, another study reported that the single anaerobic effort induced an increase in asprosin

secretion in women. These results indicate that the expression of asprosin in different tissue may be

regulated by different factors and different pathways [8][9].

During the study of this new protein, its receptor in the liver was identified: it is known that

by activating the olfactory receptor Olfr734, a G-protein coupled receptor of the rhodopsin family,

asporin modulates hepatic glucose production. Surface plasmon resonance spectroscopy confirmed

strong binding of asprosin to OLFR734 with a KD of 18 nM. This is in the range of circulating

levels of asprosin under fasting conditions (5–15 nM). Moreover, it was observed that the Olfr734

deficiency significantly impaired both fasting and eating-induced glucose production and improved
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insulin sensitivity, what supports the idea of its critical role in maintaining glucose homeostasis [7]

[8]. 

Except  for  the  effect  of  asprosin  on  carbohydrate  metabolism,  it  may  also  induce  an

inflammatory reaction. It was established that asprosin, depanding on dosage, is able to arouse toll-

like receptor (TLR) 4 expression and JNK phosphorylation, enhacing the inflammatory response,

cellular failure and promoting apoptosis in the pancreatic β-cells. As a result, insulin secretion of β-

cells  is  reduced.  What  is  more, asprosin impaired insulin sensitivity  in skeletal  muscle  through

inflammation pathways associated with PKCδ [3][7][8][9]. 

Another reaserch showed that asprosin is capable of crossing the blood-brain barrier and

exerting  an  orexigenic  agouti-related  peptide  (AgRP)  neurons  in  the  arcuate  nucleus  of  the

hypothalamus via a cAMP-dependent pathway and simultaneously inhibiting anorexigenic POMC

neurons, all of which mechanisms invoke stimulation of appetite,  increase food intake and weight

gain [2][8][9][10].

Taking into account the multidirectional action of asprosin, it can be expected that in the

course of further research it will reveal other, hitherto unknown roles in maintaining homeostasis.

Fig. 1 [8]

The role of asprosin in metabolic organs. Left solid box: During fasting or in obesity, increased circulating

asprosin promotes hepatic glucose production and increases insulin secretion from the pancreas. Asprosin

also activates the AgRP neurons in the brain and increases appetite. Right dashed box: Other in vitro studies

have shown that increased asprosin levels lead to apoptosis and inflammation in pancreatic B cells and to

inflammation and ER stress in the skeletal muscle cells [8].
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Table 1 [8]

Summary of the principle roles of asprosin in different metabolic tissues and organs

Tissue Principle Function of Asprosin References

Adipose 

Tissue

Main source of asprosin production and secretion Romere et al. 2016

Liver Primary target tissue; promotes hepatic glucose production
Romere et al. 2016

Ko et al. 2019

Receptor binding (OLFR734) Li et al. 2019

Pancreas Reduces insulin secretion; amplifies inflammatory response and apoptosis 

of pancreatic cells

Lee et al. 2019

Brain Increases appetite and food intake Duerrschmid et 

al. 2017

Skeletal 

Muscle

Augments endoplasmic reticulum stress and inflammation Jung et al. 2019

Potential asprosin’s role in the pathogenesis of diabetes

It was speculated that the dysregulation of asprosin secretion by white adipose tissue and the

impaired response of asprosin to glucose levels fluctuation might be one of the reasons for the onset

of type 2 diabetes mellitus and the sustained high level of blood glucose in these patients [2][4][8].

So far,  it  has  been proven,  that  asprosin  is  elevated  in  patients  with  insulin  resistance,

obesity and diabetes mellitus, but it is decreased in neonatal progeroid syndrome, characterized by a

severe lipodystrophic phenotype [7]. In addition, in mice with streptozotocin-induced pancreatic β-

cells demage, high blood glucose and lower asprosin levels were observed, compering to control

group [8]. Therefore, it might be assumed that  hepatic glucose production is increased due to the

abnormal asprosin concentrations, which promotes the development of  hyperinsulinemia and then

worsens insulin resistance in the liver accordingly [2][4]. Study shows that plasma asprosin levels
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are significantly higher in subjects with impaired glucose regulation and type 2 diabetes mellitus

compared with those with the normal glucose regulation group [3]. It is considered that aprosin,

reaching the highest concetrations in group of patients with impaired glucose regulation, compering

to those with normal glucose regulation as well  as diabetes and acting unlike other adipokines,

which rise linearly in all of these groups, indicates that this protein might be a strong biomarker to

predict prediabetes [3].

Another important mechanism in the development of type 2 diabetes mellitus is most likely

pancreatic β-cell  malfunction  and  various  adipokines  have  been  already  reported  to  affect  the

function,  proliferation,  apoptosis  and failure  of β cell.  Asprosin  might  also  contributes  to β-cell

dysfunctin, inducing the glucose intolerance. Previous study demonstrated a direct effect of asprosin

on  hepatocyte  glucose  production  without  the  potential  insulin  compensatory  effect  [3].

Additionally,  study shows that  asprosin is  significantly  higher  in  females  with  type  2 diabetes

mellitus than in healthy subjects and is positively correlated with fasting blood glucose (FBG),

glycated  hemoglobin  (HbA1c)  and  HOMA-IR  [11],  while  in  the  controls,  fasting  glucose  or

HOMA-IR was  not  significantly  associated  with  asprosin  concentrations  [4].  Another  research

found that serum asprosin concentrations were not sexually dimorphic, suggesting that it might not

be affected by sex hormone status [4].

Some clinical trials have also investigated the relationship between asprosin and obesity, as

it is a common comorbidity with type 2 diabetes. However, the results were not consistent [9].

Some of the reaseraches  revealed that asprosin levels were significantly higher in obese adults as

well as in children with obesity and insuline resistance. On the contrary, other scientists observed

that plasma asprosin was significantly lower in obese children than in normal-weight children and

there was a gender difference in its concentration [9].

 However,  it  seems  that  both  saliva  and  plasma  asprosin  concentrations  are  positively

associated with adiposity-related parameters in patients with type 2 diabtes mellitus, including body

mass index (BMI), waist circumference (WC) and waist-hip ratio (WHR). In the contrary, in non-

diabetic subjects, no significant relationship was found between asprosin and these parameters [4]

[7][8]. Following  the  increased  asprosin  concentrations,  BMI,  WC  and  WHR  were  gradually

increased [4].

As it has been proven, excessive adiposity leads to dysfunction of adipokines and metabolic

disorders, including dysfunction of β-cells [4][8]. Futhermore, in obesity, uncontrolled production

of hepatic glucose is the main cause of hyperglycemia and ecessive hepatic glucose production

depanding  on  asprosin  could  potentially  lead  to  glucose  toxicity,  affecting  pancreatic

function. Therefore, reasearch suggest the role of asprosin in the deterioration of pancreatic function
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as  a  fundamental  pathophysiological  mechanism  in  type  2  diabetes  mellitus  [7].  Additionally,

insulin  resistance  contributes  to  failure  of  pancreatic β-cells,  resulting  in  decreased  insulin

secretion. Another problem asossiated with hyperglycemia is pancreatic inflammation that may be

one of the causes for development of type 2 diabetes mellitus [8]. Also, in obese patients elevated

circulating asprosin leads to increased appetite and food intake [8]. 

Data  has  shown  a  strong  relationship  between  elevated  plasma  asprosin  and lipids

metabolism [4]. In combination with high hepatic glucose production in the insulin-resistant liver,

dyslipidemia is a common medical condition. Given that the liver is the target organ of asprosin and

insulin  resistance  can  lead  to  dyslipidemia,  it  can  be assumed that  asprosin is  involved in  the

pathogenesis of lipid disorders [4]. There are studies proving that asprosin is significantly correlated

with  serum  triacylglycerol  concentration  and  TC/HDL-C  ratio  (atherosclerotic  risk  factor  of

cardiovascular diseases) in type 2 diabetes patients [2][7][8]. However, there are no observations of

a relationship between asprosin and HDL-C concentrations [7]. 

Diabetic kidney disease is one of the most severe complications of type 2 diabetes mellitus

and has been the leading cause of the end-stage renal disease in the world. Hyperglycemia and

insulin resistance are main causes of renal failure in these patients, though many other mechanisms

have  been involved in  the  pathogenesis  of  this  condition,  including  ischemia,  oxidative  stress,

inflammation,  hemodynamic  changes  in  kidneys  and  hyperfunction  of  renin–angiotensin–

aldosterone system [7]. Data suggest that asprosin is closely associated with the risk factors of

diabetic kidney disease, such as hyperglycemia, insulin resistance and inflammation [9].

It has been shown, that anti-asprosin monoclonal antibodies reduce blood glucose, appetite,

and body weight as well as improve insulin sensitivity, validating asprosin as a therapeutic target [4]

[10].

Asprosin and other medical conditions

Besides the relationship between asprosin and type 2 diabetes mellitus, the roles of asprosin

in other diseases were also explored. 

Patients  with  polycystic  ovary  syndrome,  mainly  obese  women,  often  present  with

postprandial glucose abnormalities, which reflects peripheral insulin resistance and increases the

risk  of  type  2  diabetes  [11].  Moreover,  sex-related  hormones  such as  estradiol  and SHBG are

significantly correlated with asprosin, indicating that overweight / obesity leads to insulin resistance

and then exacerbates the reproductive and metabolic features of PCOS. In addition, in all PCOS

patients and in the overweight / obese PCOS subgroup, asprosine was positively associated with

testosterone  and  prolactin  [11].  However,  similar  to  obesity-related  markers,  the  results  of
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relationship beetwen serum asprosin and PCOS were inconsistent. There are studies founding that

circulating asprosin levels were elevated in women with PCOS and other ones that has not observed

an abnormal serum asprosin levels in these patients [8][9]. Overall, most study shows that asprosin

in PCOS subjects is often higher than in healthy subjects, but lower than in type 2 diabetes mellitus

patients [11].

Some studies have found that higher asprosin concentrations before bariatric surgery were

associated with a trend towards weight loss 6 months after surgery [2]. Futhermore, significatnly

reduced plasma asprosin levels were related to weight loss after bariatric surgery, suggesting that

asprosin could serve as an important marker in this surgical approach [8].

It has been observed, that in pregnant women with gestational diabetes or preeclampsia, the

level  of  asprosin  was  significantly  increased.  Also,  asprosin  has  been suggested  to  be  a  novel

biochemical marker for predicting the severity of acute coronary syndrome with unstable angina

pectoris, as its concentrations correlate with these states [2][8].

Conclusions

Taken together, most studies have proven that asprosin is elevated in patients with insulin

resistance,  obesity  and diabetes  mellitus and that  anti-asprosin specific  antibodies  reduce blood

glucose, appetite and body weight, that suggest that impaired function of asprosin may act as a

trigger for new-onset type 2 diabetes. What seems to support this hypothesis is that plasma asprosin

levels  dynamically  increases  the  blood  glucose  metabolism,  correlating  positively  with  fasting

insulin and glucose concentrations, insulin resistance (HOMA-IR), HbA1c, markers of obesity and

lipid  profiles  (LDL-c,  TAG,  TC,  ApoB,  ApoE),  but  negatively  with β-cell  function  in  type  2

diabetes mellitus patients [3][8][11]. It must be acknowledged that there are some differences in the

assessment of the relationship between the concentration of asprosin and individual  markers of

metabolic disorders. However, ethnicity tends to influence adipokine levels and therefore results

from studies conducted in different populations may lead to inconsistent conlusions. In order to be

capable of concluding that the impaired response of circulating asprosin concentrations to glucose

levels fluctuation is one of the causes of type 2 diabetes, futher reaserch should be carried out on

larger populations.
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