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Background: A asprosin and Meteorin-like (Metrnl) are related to diabetic. The aim of this study was to assess the impact of
asprosin or Metrnl on the development of diabetes in pre-diabetics.
Methods: This is a prospective study. Subjects were divided into two groups: Impaired glucose tolerance (IGT) and impaired
fasting glucose (IFG) based on the results of an oral glucose tolerance test. Two years later, subjects were divided into three
groups based on blood glucose outcome: Normal, pre-diabetic and diabetic groups. Biochemical methods were used to detect
blood glucose, blood lipids, liver function, kidney function and thyroid function. Radioimmunoassay was used to detect tumor
markers. The levels of Asprosin and Metrnl were detected by ELISA (enzyme-linked immunosorbent assay).
Results: A total of 403 subjects were enrolled in this study. At baseline, fasting blood glucose (FBG) and triglyceride (TG) were
higher as well as 2-h postprandial blood glucose (PBG) and high-density lipoprotein (HDLC) were lower in IGT group than in
IFG group (p< 0.05). Two years later, glycation hemoglobin (HbA1c), FBG, PBG, TG, kidney function related indexes creatinine
(CREA) and Asprosin were lower while CHOL (total cholesterol) and HDLC were higher in prediabetic group than in diabetic
group (p < 0.05). Asprosin and not Metrnl, positively correlated with HbA1c, PBG and CREA in diabetic patients (p < 0.001).
Conclusions: Asprosin is related to blood glucose levels and markers of renal function in patients with diabetes.

Keywords: asprosin; Metrnl; diabetes mellitus; biomarkers

Introduction

Diabetes mellitus is a common metabolic disease. Di-
abetic patients suffer a chronic hyperglycemic due to insuf-
ficient insulin secretion or insulin resistance. It increases
the risk of blood glucose and protein metabolism disorders
and growth of adipose tissue [1]. Prediabetic individuals
are characterized by periods of elevated blood glucose that
do not reach diagnostic thresholds. They may experience
impaired fasting glucose (IFG) and impaired glucose toler-
ance (IGT) [2]. Whereas type 1 diabetes mellitus (insulin
dependent) can be hereditary, type 2 diabetes mellitus is ac-
quired and hence can be avoided. Therefore, patients with
type 2 diabetes can be benefited by an early diagnosis of the
disease that may prevent its appearance [3].

Tests like oral glucose tolerance test (OGTT) are im-
practical for type 2 diabetes mellitus large scale studies.
Furthermore, to screen high-risk non-diabetic individuals,
China has produced different type 2 diabetes mellitus risk
prediction models, but all face some limitations, including,
the lack of accountancy for lifestyle variations, based on

small and inappropriate cohort selection, or with a short-
term follow-up [4]. Thus, finding more convenient and
promising methods is of great clinical convenience to ef-
fectively identify prediabetic patients to avoid the appear-
ance of type 2 diabetes mellitus due to an early detection
and management of the disease.

Studies reported that the annual progression rate of
prediabetes individuals is 5%–10%. From these individu-
als 70% of them will develop diabetes [5–8]. Furthermore,
prediabetic people has associated an increased risk of car-
diovascular and microvascular disease [9–11]. The transi-
tion from prediabetes to diabetes is related to the patient’s
long-term diet and lifestyle. Prediabetes is reversible when
individuals achieve and maintain normal blood glucose lev-
els.

Adipokines play an important role in the pathophysi-
ology of diabetes mellitus and affect its occurrence and de-
velopment. Higher asprosin level is an important marker
for predicting the development of diabetes, and can be used
as a target molecule to treat in diabetes [12,13]. One study
showed that the depletion of Meteorin-like (Metrnl) in fat
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cells increases insulin resistance after following a high-fat
diet. However other studies, on the contrary, have shown
that the overexpression of Metrnl reduces insulin resistance
induced by leptin deficiency or a high-fat diet [14,15]. At
present, it is unknown whether asprosin or Metrnl are able
to predict the progression of prediabetes to diabetes. The
aim of this study is to evaluate the role of asprosin and
Metrnl on the development of diabetes mellitus in predi-
abetic individuals.

Materials and Methods
Study Design

This study was carried out in Sijing Community,
Songjiang District, Shanghai, China. Prediabetic patients
(diagnosed with IFG or IGT) with an age between 40 and
67 years old that had common pre-diabetic symptoms, such
as polydipsia, polyuria, polyophagia were included in the
study. Patients diagnosed with diabetes mellitus of any
type that had endocrine and metabolic diseases, such as
Cushing’s syndrome, osteoporosis, lipid dysemia, primary
hypothyroidism that led into secondary obesity, severe or-
ganic diseases in liver, kidney, heart, and brain, surgical op-
eration in the preceding 3 months, malignant tumors, blood
system diseases, acute and chronic infections, history of
neurological or psychiatric diseases, history of antidiabetic
drug use or were during pregnancy or lactation were ex-
cluded from the study. Patients avoided alcohol consump-
tion for 7 days prior to the study participation and did not
take insulin and sulfonamides 14 days prior to the study par-
ticipation.

Diagnostic Criteria
Diagnosis of diabetes was made according to the

World Health Organization (WHO) 1999 diagnostic criteria
(Table 1). The subjects without diagnosis of diabetes under-
went an OGTT [16], while the previously diagnosed with
diabetes underwent the steamed bread meal test (SBMT)
in the observations after two years of follow-up. For the
OGTT patients consumed a standard drink (75 g anhydrous
glucose dissolved in water) after fasting overnight, to as-
sess glucose tolerance. Two hours later blood samples were
collected to measure glucose concentration. In the case of
SBMT glucose concentrations were measured after an oral
administration of 100 g steamed breadmeal test (equal to 75
g of glucose) following the same procedure as for OGTT.

Observations on First Enrollment and after Two Years of
Follow-Up

On enrollment, patients were divided in two groups
according to the tests results. (1) Impaired glucose toler-
ance group (IGT) and (2) impaired fasting glucose group
(IFG). After two years of follow-up, the patients were di-
vided into three groups according to their disease outcomes:
Normal group, prediabetic group, and diabetic group, as
shown in Fig. 1.

 

Subjects meeting prediabetic 

inclusion criteria (n=403) 

Excluded 

(n=5) 

IGT (n=309) IFG (n=89) 

Remaining patients (n=398) 
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Fig. 1. Flow chart of the study population. IGT, impaired glu-
cose tolerance; IFG, impaired fasting glucose.

Table 1. Group allocation criteria.
Criteria Glucose levels in venous plasma

T2DM
Self-reported diagnosed T2DM
FBG >7.0 mmol/L
PBG >11.1 mmol/L

IFG 6.1 mmol/L ≤ FBG <7.0 mmol/L and PBG <7.8 mmol/L
IGT FBG <6.1 mmol/L and 7.8 ≤ PBG < 11.1 mmol/L
NGT FBG <6.1 mmol/L and PBG <7.8 mmol/L
T2DM, type 2 diabetes mellitus; FBG, fasting blood glucose;
PBG, 2-h postprandial blood glucose; IFG, impaired fasting
glucose; IGT, impaired glucose tolerance; NGT, Normal Glu-
cose Tolerance.

To prevent the transition from prediabetes mellitus to
diabetes mellitus is important to intervene the lifestyle of
patients (diet and physical activity) with health education.
A lifestyle intervention based the guidelines for prevention
and treatment of type 2 diabetes mellitus in Chinese was
used to change lifestyle behaviors in patients. After the in-
tervention, those patients who met the World Health Or-
ganization (WHO) diagnostic criteria for diabetes were as-
signed to the diabetic group. The patients who were diag-
nosed as IFG or IGTwere assigned to the prediabetic group.
The subjects whose blood glucose was under normal levels
(NGT) were assigned to the normal group. The diagnostic
criteria are shown in Table 1.
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Outcome Assessment
Collection of Clinical Data

At enrollment from July 2012 to March 2013, and
follow-up visit from July 2014 to March 2015, the demo-
graphic characteristics, medical history, and family history
of participants were recorded by trained staff through face-
to-face interviews, using standard proformas. All subjects
received a comprehensive examination, including blood
pressure measure, pulse rate counting, height, weight, BMI,
waist and hip circumference and waist-hip ratio estimation.

Detection of Biochemical Indicators
All subjects were required to fast for at least 8 hours

overnight and avoided high-glucose and high-fat diet the
day before blood samples collection. Venous bloodwas col-
lected from the elbow. One mL of blood sample was placed
in an anticoagulation tube, and glycated hemoglobin meter
was used to detect HbA1c (glycation hemoglobin). Further
5 mL of venous blood was placed in a coagulation promot-
ing tube for static mixing and centrifuged at 1000 g at –3
°C for 15 minutes. The serum was separated and stored in
a 1.5 mL EP (eppendorf) tube at –80 °C.

Fasting insulin (INS) was measured by chemilumines-
cence. Automatic biochemical analyzer was used to mea-
sure.

• Blood glucose indicators: Fasting blood glucose (FBG),
2-h postprandial blood glucose (PBG),

• lipid metabolism indicators: Total cholesterol (CHOL),
triglyceride (TG), high density lipoprotein (HDLC), low
density lipoprotein (LDLC);

• Liver function: Alanine aminotransferase (ALT);
• Renal function (urea (UREA), creatinine (CREA), uric
acid (UA).

• Thyroid function free triiodothyronine (FT3), free thy-
roxine (FT4), thyroid stimulating hormone (TSH).

Radioimmunoassay was used to detect tumor markers
(CA, glycoprotein antigen; CEA, carcinoembryonic anti-
gen; CA199, carbohydrate antigen 199).

Determination of Serum Asprosin and Metrnl Levels
The levels of asprosin and Metrnl were estimated

using enzyme-linked immunosorbent assay (ELISA); As-
prosin ELISA kit and Metrnl ELISA kit (Yazai Biotechnol-
ogy Co., LTD, Shanghai, China), following manufacturer’s
instructions.

Statistical Analysis
Statistical Product and Service Solutions (SPSS; ver-

sion 22.0; SPSS Inc., Chicago, IL, USA) software pack-
age was used for statistical analysis. Continuous data were
checked for normality of distribution, using Shapiro-Wilk
test. Normally distributed continuous data is presented as
mean ± standard deviation and compared between groups
using student t test, resorting to F tests when comparing

more than two groups. Categorical data were described as
frequency (%) and compared between groups using the chi-
squared test (χ2), resorting to the Mann-Whitney test when
the expected frequencies were <5 in >20% of cells and
Fisher’s exact test for comparisons that fitted 2 × 2 tables.
Correlations were assessed using Pearson’s correlation co-
efficient. A p < 0.05 was considered as statistically signif-
icant result.

Results

Baseline Values
On baseline examination, 403 subjects were enrolled

and screened and were assigned to IGT (n = 309) and IFG
(n = 89) groups. Five subjects dropped out due to follow-
up interruption. The remaining 398 patients were invited to
attend follow-up examination. At follow up visit patients
were assigned to normal (n = 149), prediabetic (n = 139)
and diabetic group (n = 56). No statistically significant dif-
ferences were found in background features between IGT
group and IFG group (Table 2). Glucose metabolism, lipid
metabolism, tumor markers, liver and kidney function, thy-
roid function, and blood indicators values are shown in Ta-
ble 3. FBG and HDLC was lower, and PBG and TG was
higher in the IGT group compared to IFG group (p< 0.05).

Follow-Up Values
Clinical characteristics of patients are shown in Ta-

ble 4. Diabetic group showed higher BMI and waist-hip ra-
tio compared to normal and prediabetic group (p < 0.001).
Biochemical indicators of patients at follow-up are pre-
sented in Table 5. Prediabetic group showed higher lev-
els of FBG, PBG, CHOL, TG and asprosin compared to
normal group (p < 0.05), diabetic group showed higher
levels of HbAlc FBG, PBG, TG, HDLC, CREA and as-
prosin compared to prediabetic and normal population and
higher levels of CHOL, CA199, UA, FT4, HGB and HCT
compared to normal group. The asprosin adipocytokine
level was significantally different between different groups,
while Metrnl level showed no statistical difference.

Then, the correlation between asprosin level at follow-
up and biochemicals with significant differences between
groups (HbA1c, FBG, PBG, TG, HDLC, CREA and HGB)
was assessed. It was found that asprosin level positively
correlated with HbA1c (R = 0.148, p < 0.003), PBG (R
= 0.191, p < 0.001) and CREA (R = 0.396, p < 0.001)
(Fig. 2, Table 6). According to the results at 2-year follow-
up, the asprosin adipocytokine level was significantally dif-
ferent between different groups, while Metrnl level showed
no statistical difference.

Discussion

The aim of this study was to reveal the correlation be-
tween the expression level of asprosin or Metrnl at 2-year
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Table 2. The distribution and comparison of basic clinical features of IGT and IFG groups at enrollement.
Observation index IGT group (n = 309) IFG group (n = 89) χ2/t p

Gender
Male 128 (%) 49 (%)

0.351 0.554
female 181 (%) 40 (%)

Age (years) 60.98 ± 8.89 59.83 ± 7.62 1.108 0.268
Systolic blood pressure (mmHg) 138.65 ± 17.33 135.61 ± 15.85 1.485 0.138
Diastolic blood pressure (mmHg) 81.73 ± 28.23 79.63 ± 10.12 0.689 0.491
Heart rate (BPM) 84.16 ± 13.56 83.90 ± 11.57 0.164 0.869
BMI (kg/m2) 25.09 ± 3.31 24.51 ± 2.91 1.495 0.136
Waist-hip ratio 0.91 ± 0.07 0.90 ± 0.06 1.224 0.222
Data is presented as N (%) or mean ± SD. IGT, impaired glucose tolerance; IFG, impaired fasting glucose; BMI, Body Mass
Index; BPM, beat per minut.

Table 3. The distribution and comparison of biochemical indicators of IGT and IFG groups at enrollement.
Observation index IGT group (n = 309) IFG group (n = 89) t p

HbA1c (%) 5.86 ± 0.23 5.82 ± 0.19 1.500 0.135
FBG (mmol/L) 5.92 ± 0.52 6.36 ± 0.20 –7.812 <0.001∗

PBG (mmol/L) 9.08 ± 0.91 6.36 ± 1.21 22.964 <0.001∗

CHOL (mmol/L) 5.35 ± 0.91 5.34 ± 0.85 0.093 0.926
TG (mmol/L) 1.99 ± 1.35 1.66 ± 1.49 1.984 0.048∗

HDLC (mmol/L) 1.49 ± 0.36 1.58 ± 0.39 –2.039 0.042∗

LDLC (mmol/L) 3.09 ± 0.74 3.06 ± 0.73 0.338 0.736
CEA (ng/mL) 2.93 ± 1.60 2.73 ± 1.40 1.168 0.244
CA199 (U/mL) 12.83 ± 8.88 12.01 ± 6.74 0.807 0.420
ALT (U/L) 22.84 ± 14.47 21.00 ± 10.42 1.119 0.264
UREA (μmol/L) 5.50 ± 1.36 5.67 ± 1.31 –1.048 0.296
CREA (μmol/L) 65.63 ± 15.69 67.02 ± 13.90 –0.755 0.451
UA (μmol/L)) 337.75 ± 83.15 329.60 ± 85.50 0.810 0.419
FT3 (pg/mL) 5.13 ± 0.70 5.29 ± 0.70 –1.900 0.058
FT4 (ng/dL) 15.99 ± 2.40 16.46 ± 3.79 –1.411 0.159
TSH (mIU/L) 2.68 ± 2.05 2.31 ± 1.26 1.616 0.107
HGB (g/L) 140.98 ± 13.88 141.79 ± 13.23 –0.490 0.624
HCT (%) 40.46 ± 3.41 40.64 ± 3.31 –0.442 0.659
Asprosin (ng/mL) 89.55 ± 41.62 88.05 ± 44.19 0.295 0.768
Metrnl (pg/mL) 506.47 ± 226.54 479.52 ± 206.60 1.008 0.314
Data is presented as N (%) mean ± SD. IGT, impaired glucose tolerance; IFG, impaired fasting glucose; HbA1c, glycation
hemoglobin; FBG, fasting blood glucose; PBG, 2-h postprandial blood glucose; CHOL, cholesterol; TG, triglyceride; HDLC,
high density lipoprotein cholesterol; LDLC, low-density lipoprotein cholesterol; CEA, carcinoembryonic antigen; CA199, carbo-
hydrate antigen 199; ALT, alanine aminotransferase; UREA, urea; CREA, creatinine; UA, uric acid; FT3, thyroid function free
triiodothyronine; FT4, free thyroxine; TSH, thyroid stimulating hormone; HGB, hemoglobin; HCT, hematocrit. ∗Denotes signif-
icant difference between groups (p < 0.05).

follow-up with biochemical indicators in patients transi-
tioning from prediabetes to diabetes. The study showed that
asprosin positively correlated with HbA1c, PBG and CREA
in the diabetic group at 2-year follow-up and these biochem-
ical indicators were higher in the diabetic group compared
to normal and prediabetic group. The results showed that
asprosin could identify the occurrence of diabetes, while
Metrnl not.

Most studies have pointed out that pancreatic β-cell
damage and insulin resistance are the main physiological
and pathological changes in prediabetic population. More-
over, prediabetes is dominated by IFG and IGT [17]. Al-

though impaired glucose regulation is a necessary stage in
the progression of normal glucose tolerance to diabetes,
it is reversible. Early interventions provide a reliable ba-
sis to prevent the appearance of diabetes [18,19]. Some
researchers believe that multiple biomarkers may be in-
volved in the occurrence and development of prediabetes
[20–22]. This study looked atmultiple perspectives, includ-
ing blood glucose indicators, lipid metabolism indicators,
tumor markers, liver function, kidney function and thyroid
function indicators. The study showed that FBG, PBG, TG
and HDLC were significantly higher in prediabetic patients
compared to normal patients at follow-up.
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Table 4. The distribution and comparison of basic clinical features of normal, prediabetic and diabetic groups at 2-year
follow-up.

Observation index Normal group (n = 149) Prediabetic group (n = 193) Diabetic group (n = 56) χ2/F p

Gender
Male 64 83 30

0.335 2.185
Female 85 110 26

Age (years) 60.97 ± 9.11 60.40 ± 8.25 61.16 ± 8.70 0.267 0.766
Systolic blood pressure (mmHg) 133.27 ± 16.18 134.60 ± 14.42 137.79 ± 17.02 1.738 0.177
Diastolic blood pressure (mmHg) 81.83 ± 8.78 82.08 ± 8.27 84.34 ± 10.19 1.797 0.167
Heart rate (BPM) 76.51 ± 6.63 77.90 ± 9.48 80.32 ± 16.99 3.004 0.051
BMI (kg/m2) 24.64 ± 3.35 25.21 ± 3.17 26.84 ± 3.33ab 9.268 <0.001∗

Waist-hip ratio 0.88 ± 0.05 0.90 ± 0.07a 0.93 ± 0.08ab 12.561 <0.001∗

Data is presented as mean ± SD. BMI, Body Mass Index. ∗Denotes significant differences between groups (p < 0.05). aDenotes p < 0.05 vs.
normal group. bDenotes p < 0.05 vs. prediabetic group.

Table 5. The distribution and comparison of biochemical indicators of normal, prediabetic and diabetic groups at 2-year
follow-up.

Observation index Normal group (n = 149) Prediabetic group (n = 193) Diabetic group (n = 56) F p

HbA1c (%) 5.77 ± 0.43 5.83 ± 0.30 6.13 ± 0.46ab 19.023 <0.001∗

FBG (mmol/L) 5.50 ± 0.38 6.02 ± 0.55a 6.95 ± 0.91ab 137.630 <0.001∗

PBG (mmol/L) 6.33 ± 1.15 8.32 ± 1.50a 11.75 ± 2.72ab 233.170 <0.001∗

CHOL (mmol/L) 5.21 ± 0.94 5.45 ± 1.01a 5.52 ± 0.96a 3.303 0.038∗

TG (mmol/L) 1.42 ± 0.75 1.72 ± 1.12a 2.05 ± 1.33ab 8.334 <0.001∗

HDLC (mmol/L) 1.62 ± 0.44 1.59 ± 0.46 1.44 ± 0.41ab 3.409 0.034∗

LDLC (mmol/L) 3.12 ± 0.81 3.23 ± 0.84 3.28 ± 0.91 1.050 0.351
CEA (ng/mL) 2.52 ± 1.43 2.28 ± 1.23 2.35 ± 1.39 1.384 0.252
CA199 (U/mL) 10.88 ± 7.92 11.27 ± 7.72 13.48 ± 8.92a 2.245 0.107
ALT (U/L) 21.33 ± 12.84 23.44 ± 16.40 25.59 ± 15.33 1.837 0.161
UREA (µmol/L) 5.65 ± 1.26 5.61 ± 1.43 5.74 ± 1.49 0.196 0.822
CREA (µmol/L) 68.59 ± 15.38 67.80 ± 15.17 73.66 ± 17.13ab 3.142 0.044∗

UA (µmol/L) 319.17 ± 79.88 331.23 ± 83.24 348.54 ± 101.37a 2.554 0.079
FT3 (pg/mL)) 4.70 ± 0.59 4.84 ± 0.55 5.09 ± 1.32 0.086 0.918
FT4 (ng/dL) 15.59 ± 1.96 15.80 ± 2.34 16.36 ± 2.59a 2.603 0.076
TSH (mIU/L) 2.58 ± 1.47 2.81 ± 1.94 2.57 ± 1.32 0.065 0.938
HGB (g/L) 141.10 ± 14.28 144.27 ± 13.30 149.39 ± 15.16a 6.661 0.002∗

HCT (%) 42.30 ± 4.08 43.12 ± 3.83 43.82 ± 4.25a 2.792 0.064
Asprosin (ng/mL) 80.98 ± 41.59 90.60 ± 37.92a 106.38 ± 51.62ab 7.850 0.001∗

Metrnl (pg/mL) 523.49 ± 227.64 494.48 ± 230.32 459.67 ± 169.47 1.820 0.163
Data is presented as N (%) and mean ± SD. HbA1c, glycation hemoglobin; FBG, fasting blood glucose; PBG, 2-h postprandial
blood glucose; CHOL, cholesterol; TG, triglyceride; HDLC, high density lipoprotein cholesterol; LDLC, low-density lipoprotein
cholesterol; CEA, carcinoembryonic antigen; CA199, carbohydrate antigen 199; ALT, alanine aminotransferase; UREA, urea;
CREA, creatinine; UA, uric acid; FT3, thyroid function free triiodothyronine; FT4, free thyroxine; TSH, thyroid stimulating
hormone; HGB, hemoglobin; HCT, hematocrit. ∗Denotes significant differences between groups (p < 0.05). aDenotes p < 0.05
vs. normal group. bDenotes p < 0.05 vs. prediabetic group.

Table 6. Correlation analysis between serum asprosin level and clinical indicators at 2-year follow up.
Index HbA1c FBG PBG TG HDLC CREA HGB

Asprosin
R 0.148 0.044 0.191 –0.017 0.065 0.396 –0.043
p 0.003 0.383 <0.001 0.735 0.196 <0.001 0.394

HbA1c, glycation hemoglobin; FBG, fasting blood glucose; PBG, 2-h postprandial blood glucose; TG, triglyceride; HDLC, high
density lipoprotein cholesterol; CREA, creatinine; HGB, hemoglobin.

It is well known that absolute or relative insulin de-
ficiency and/or resistance plays a unique role in the devel-

opment of diabetes [23,24]. Insulin resistance in vivo is an
important factor that leads to lipid metabolism disorder. At
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Fig. 2. Correlation analysis between serum asprosin level and
various biochemical indicators. HbA1c, glycation hemoglobin;
FBG, fasting blood glucose; CREA, creatinine.

the same time, lipid metabolism disorder can promote in-
sulin resistance [25] what makes of this physiological pro-
cess a vicious cycle. Studies have shown that when insulin
secretion is too low, lipid metabolism is enhanced, which in

a short time will lead to an increase in the synthesis of lipid
metabolism-related factors TG, and HDLC, and a decrease
in the expression level of LDLC [26]. Therefore, it is not
surprising that FBG, PBG, TG and HDLC at 2-year follow-
up are higher in prediabetic patients compared to normal
patients and may be used for the identification of predia-
betes.

The risk of T2DM (type 2 diabetes mellitus) is pos-
itively associated with rapid weight gain, early age of
obesity onset and greater obese years among middle-aged
women [27]. However, greater BMI in young children were
not associated with later T2DM [28]. In the study of Li et al.
[29] in the year 2020, it was found that the increase of waist-
hip ratio lead to the risk of diabetes, which is consistent with
our results. Similar to our findings, Zhang et al. [30] in the
year 2019 found that the concentration of asprosin was sig-
nificantly higher in newly diagnosed T2DM compared to
normal glucose tolerance population in a study with a popu-
lation in the southern China. Similarly, the results of Wang
et al. [31] in the year 2018 showed that plasma asprosin
concentration was significantly correlated with IGR and
newly diagnosed T2DM, especially in the IGR population,
suggesting that asprosin may be involved in the develop-
ment of diabetes. Additionally, a previous study has shown
that asprosin is positively correlated with insulin resistance
[12]. Other study found that asprosin is positively corre-
lated with BMI and TG, suggesting that asprosin is closely
related to insulin resistance and blood lipids [30]. Further-
more, it has been observed that asprosin positively corre-
lated with fasting blood glucose, HbAlc and Homeostasis
Model-Assessed Insulin Resistance Index (HOMA-IR) in
patients with T2DM [32]. Consistent with our findings,
asprosin was positively correlated with PBG and HbA1c
in patients with T2DM. Metrnl was found to be related to
blood glucose, blood pressure and blood lipids in diabetic
patients in a previous study [33]. However, in this study,
Metrnl did not show significant difference among normal,
prediabetic and diabetic patients.

The results of this study show that asprosin level is sig-
nificantly correlated with clinical indicators (HbA1c, PBG
and CREA) in patients that transitioned from prediabetes
in diabetes in two years. High levels of asprosin that led
into higher blood glucose and poorer renal function in dia-
betes mellitus patients might be one of the reasons for the
development of the disease. In addition, the sample size
and population of this study are limited due to all subjects
were from the same district. Further studies are needed with
longer term follow up and larger sample size.

Conclusions

This study showed that asprosin level is significantly
correlated with blood glucose levels and renal function re-
lated indicators (HbA1c, PBG and CREA) in patients tran-
sitioning from prediabetes to diabetes at 2-year follow-up.
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