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Objective: To investigate the changes of serum inflammatory factors, adipokines and oxidative
stress in patients with diabetic retinopathy. Methods: A total of 130 patients with type 2
diabetes mellitus admitted in our hospital from January 2015 to June 2016 were selected
and divided into 41 cases with diabetic retinopathy (NDR), 44 cases with nonproliferative
retinopathy (NPDR) and 45 cases with proliferative retinopathy group (PDR), another 40
healthy volunteers in our hospital were selected as control group (NC), and the serum levels
of IL-6, TNF-α, hs-CRP, leptin, adiponectin, MDA and SOD were detected. Results: There
were significant differences in the levels of IL-6, TNF-α and hs-CRP in groups, PDR group
was the highest, which were respectively (18.19 ± 3.84) pg/mL, (197.48 ± 13.78) ng/L and
(8.13 ± 0.74) mg/L, significantly higher than that of NC group, NDR group and NPDR
group, NPDR group followed, respectively (14.07 ± 3.62) pg/mL, (115.29 ± 20.08) ng/L and
(5.62 ± 0.83) mg/L, which were significantly higher than that of NC and NDR groups. NDR
group were (12.67 ± 3.93) pg/mL, (89.49 ± 10.49) ng/L and (3.91 ± 0.49) mg/L respectively,
significantly higher than the NC group, the difference was statistically significant. There were
significant differences among groups of leptin and adiponectin, the leptin level in PDR group
was the highest, (23.19 ± 6.48) μg/mL, which was significantly higher than NC group, NDR
group and NPDR group, adiponectin was the lowest (3.70 ± 1.02) g/mL, lower than that in
NC group, NDR group and NPDR group, the levels of leptin in NPDR group were higher than
NC group and NDR group while adiponectin were lower than the two groups. Leptin levels in
NDR group were significantly higher than those in NC group while adiponectin were lower
than those in NC group, the differences were statistically significant. The levels of MDA and
SOD in each group were significantly different. MDA in PDR group was the highest, (17.77
± 4.33) nmol/mL, which was higher than NC group, NDR group and NPDR group, SOD was
the lowest (62.35 ± 11.43) U/mL, lower than that in NC group, NDR group and NPDR group,
MDA in NPDR group is higher than NC group and NDR group, and SOD in NPDR group is
lower than NC group and NDR group, MDA level in NDR group were higher than those in
NC group and SOD in NDR group were lower than those in NC group. Conclusion: Diabetic
retinopathy is closely related to inflammatory factors, adipokines and oxidative stress.
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microvascular complications, the most common is retinopathy, with

1. Introduction

the progression of the disease, the incidence rate is also rising, the
incidence of duration over 10 years is up to 69%-90%[2]. Diabetic

Type 2 diabetes is a common metabolic disease in clinic, and
chronic hyperglycemia is the main manifestation of patients[1].

In the long-term effects of hyperglycemia, patients often occur in
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retinopathy has become the main reason for blindness in diabetic

patients[3], but most patients have been diagnosed with severe visual

decline[4]. Therefore, this study focuses on analyzing the changes

of serum inflammatory factors, adipokines and oxidative stress in
diabetic retinopathy, to provide a new diagnostic and therapeutic
method for diabetic retinopathy by serological testing.
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2. Materials and methods
2.1. General information
A total of 130 patients with type 2 diabetes mellitus admitted in
our hospital from January 2015 to June 2016 were selected, all in
line with the World Health Organization (WHO) diagnostic criteria
for diabetes mellitus in 1999. And exclusion of acute complications
associated with diabetes, cardiovascular and cerebrovascular
complications, liver and kidney dysfunction, glaucoma, choroidal
detachment and other eye diseases, malignant tumors and

3. Results
3.1. Comparison of inflammatory factors in each group
There were significant differences in IL-6, TNF-α and hs-CRP
levels in groups (P<0.05), PDR group was the highest, were (18.19 ±
3.84) pg/mL, (197.48 ± 13.78) ng/L, (8.13 ± 0.74) mg/L respectively,
which was significantly higher than NC group, NDR group and
NPDR group, NPDR group followed, respectively (14.07 ± 3.62)

recently taking glucocorticoid, immunosuppressive drugs and

pg/mL, (115.29 ± 20.08) ng/L and (5.62 ± 0.83) mg/L, which were

two thiazolidinediones. According to the international clinical

significantly higher than that of NC and NDR groups. NDR group

classification of diabetic retinopathy[5], 130 patients were divided

were (12.67±3.93) pg/mL, (89.49±10.49) ng/L and (3.91±0.49) mg/

into diabetic retinopathy group (NDR), non-proliferative retinopathy

L respectively, significantly higher than the NC group, the difference

group (NPDR) and proliferative retinopathy group (PDR). NDR

was statistically significant (P<0.05). See Table 1.

group of 41 cases, there were 21 males and 20 females; the youngest
43 years old, the oldest was 75 years old; Diabetes duration of

Table 1.

6-12 years; NPDR group of 44 patients, including 23 males and 21

Comparison of inflammatory factors in each group.

females; the youngest 40 years old, the largest 73 years ; diabetes

Group
NDR
NPDR
PDR
NC

duration of 6-11 years; PDR group of 45 patients, including 22
males and 23 females; the youngest 45 years old, the largest 72
years of age; diabetes duration of 7-13 years. The other 40 healthy
volunteers in our hospital were selected as control group (NC), of
which 21 were male, 19 were female; the youngest 40 years old, the
oldest was 73 years old; Excluding the associated heart, liver, kidney
and other organs (NC) Systems and eye diseases. The sex, age, body
mass index and other basic data of each group were not statistically
significant (P>0.05), with balanced comparability.

2.2. Methods
Collect elbow vein blood 3ml of subjects in each group after 12 h

n
41
44
45
40

IL-6 (pg/mL) TNF-α (ng/L)
12.67±3.93a
89.49±10.49a
ab
14.07±3.62 115.29±20.08ab
18.19±3.84abc 197.48±13.78abc
11.05±2.75
35.31±7.52

hs-CRP (mg/L)
3.91±0.49a
5.62±0.83ab
8.13±0.74abc
2.09±0.38

Note: Compared with the NC group, aP<0.05; compared with the NDR
group, bP<0.05; compared with the NPDR group, cP<0.05.

3.2. Comparison of leptin and adiponectin in groups
The levels of leptin and adiponectin in groups were significantly
different (P<0.05). The leptin level in the PDR group was the
highest, (23.19±6.48) μg/mL, significantly higher than those in the
NC group, NDR group and NPDR group, and the adiponectin was
the lowest, (3.70±1.02) μg/mL, lower than those in the NC group,

of fasting, ELISA method was used to detect the serum interleukin-6

NDR group, NPDR group. The levels of leptin in NPDR group were

(IL-6), tumor necrosis factor alpha (TNF-α), high sensitive C

higher than NC group and NDR group while adiponectin were lower

reactive protein (hs-CRP) content, the kit was purchased from

than the two groups. Leptin levels in NDR group were significantly

Shenzhen Jingmei biotech Co. Ltd.; The levels of serum leptin (LP)

higher than those in NC group while adiponectin were lower than

and adiponectin (ADPN) were detected by ELISA. The kit was

those in NC group, the differences were statistically significant

purchased from R & D Company of USA. Malondialdehyde (MDA)

(P<0.05). See Table 2.

was detected by thiobarbituric acid method. Superoxide dismutase
(SOD) was detected by xanthine oxidase method. The kit was
purchased from Nanjing Jiancheng Bioengineering Company.

2.3 Statistical analysis
All data were analyzed by SPSS 19.0 software. The measurement
data were expressed as (Mean ± SD) and analyzed by single factor
analysis of variance. P<0.05 was considered statistically significant.

Table 2.
Comparison of leptin and adiponectin in groups.
Group
NDR
NPDR
PDR
NC

n
41
44
45
40

LP (μg/mL)
13.29±4.01a
17.68±5.79ab
23.19±6.48abc
9.48±3.47

ADPN (μg/mL)
5.71±1.50a
4.32±1.21ab
3.70±1.02abc
6.51±1.90

Note: Compared with the NC group, aP <0.05; compared with the NDR
group, bP <0.05; compared with the NPDR group, cP <0.05.
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3.3. Comparison of oxidative stress indicators in groups
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(P<0.05). PDR group was the highest, which were respectively
(18.19 ± 3.84) pg/mL, (197.48 ± 13.78) ng/L and (8.13 ± 0.74)

The levels of MDA and SOD in each group were significantly

mg/L, significantly higher than that of NC group, NDR group and

different (P<0.05). MDA in PDR group was the highest, (17.77 ±

NPDR group, NPDR group followed, respectively (14.07 ± 3.62)

4.33) nmol/mL, which was higher than the NC group, NDR group

pg/mL, (115.29 ± 20.08) ng/L and (5.62 ± 0.83) mg/L, which were

and NPDR group, SOD were the lowest, (62.35±11.43) U/mL, lower
than the NC group, NDR group and NPDR group, MDA in NPDR
group was higher than NC group and NDR group while SOD was
lower than the two groups. MDA in the NDR group was higher than
the NC group while SOD was lower than which. The differences
were statistically significant (P<0.05). See Table 3.

MDA (nmol/mL)
11.47±3.18a
14.95±3.60ab
17.77±4.33abc
9.22±2.34

mg/L respectively, significantly higher than the NC group, the
difference was statistically significant (P<0.05).Which show that
the levels of IL-6, TNF-α and hs-CRP in diabetic patients were
aggravating, the level also increased, further suggested that the above

Comparison of oxidative stress in each group.
n
41
44
45
40

were (12.67 ± 3.93) pg/mL, (89.49 ± 10.49) ng/L and (3.91 ± 0.49)

abnormally elevated, and with the damage of diabetic retinopathy is

Table 3.
Group
NDR
NPDR
PDR
NC

significantly higher than that of NC and NDR groups. NDR group

SOD (U/mL)
87.61±14.28a
74.27±12.95ab
62.35±11.43abc
98.31±11.16

Note: Compared with the NC group, aP<0.05; compared with the NDR
group, bP <0.05; compared with the NPDR group, cP<0.05.

inflammatory factors promoted the diabetic retinopathy[14].
Adipose tissue can not only store but also secrete fat, it is one of the
important target organs of insulin action[15]. Adipose tissue secreted
fat factor is involved in carbohydrate and lipid metabolism, and is an
important regulator of insulin sensitivity, inflammation, immunity
processes[16]. Leptin as an obesity gene expression products in
adipose cell ,not only involved in metabolism, energy consumption

4. Discussion
In recent years, with the change of life style and diet structure,
type 2 diabetes is widely prevalent in the population, due to its
long course, refractory, and easily caused patients with diabetic
retinopathy[6]. Scattered microvascular tumor with a small spot
hemorrhage is an early manifestation of diabetic retinopathy, as
the disease progresses, gradually appear retinal neovascularization,
retinal vitreous proliferative membrane by the stretch effect tends to
peel off, seriously affecting the patient's vision[7-9]. The proportion
of type 2 diabetes progression to diabetic retinopathy is more than
60%[10], but most patients failed to timely treatment, severe visual
impairment has occurred at the time of diagnosis. Serological
examination is simple and easy to operate, analysis of serum
inflammatory factors, adipokines and oxidative stress in patients with
diabetic retinopathy has important reference value for serological
screening of diabetic retinopathy.
IL-6, TNF-α and hs-CRP are important inflammatory factors
in the body, in which IL-6 is the core factor in inflammatory
cascade[11]. high concentrations of IL-6 can damage the function
of pancreatic β-cells to reduce insulin secretion, so that the body
is in insulin resistance[12]; TNF-α is a triggering factor of IL-6,

which can induce IL-6[13], and has an effect on the insulin signal
chain[12]; Hs-CRP is a typical acute phase response protein, which is

stimulated by IL-6 obviousby, can also affect the insulin signal chain,
causing insulin resistance[12]. The results showed that the levels of
IL-6, TNF-α and hs-CRP in each group were significantly different

and other processes, but also can promote the formation of new
blood vessels [7]. The results of this study show that there are
significant differences in the levels of serum leptin in groups
(P<0.05), The leptin level in PDR group was the highest, (23.19 ±
6.48) μg/mL, which was higher than that in NC group, NDR group
and NPDR group,leptin in NPDR group was higher than NC group
and NDR group, NDR group leptin was higher than NC group,
the difference was statistically significant (P<0.05). Suggesting
that leptin has an important role in promoting diabetic retinopathy
neovascularization and its concentration can be used to determine
the severity of retinopathy[17]. Adiponectin is a specific plasma
protein secreted by the adipose tissue, involved in carbohydrate
metabolism, with hypoglycemic effect[18]. The results of this study
show that there are statistically significant differences among groups
of leptin adiponectin (P<0.05), adiponectin level in PDR group was
the lowest, (23.19 ± 6.48) μg/mL, which was lower than that in NC
group, NDR group and NPDR group, adiponectin level in NPDR
group was lower than NC group and NDR group, NDR group
adiponectin was lower than NC group, the difference was statistically
significant (P<0.05). It suggested that the decrease of adiponectin
level is beneficial to the progression of diabetic retinopathy, which is
a protective factor of diabetic retinopathy[19].
A number of studies have demonstrated that oxidative stress is an
important pathological factor of diabetic retinopathy, oxidative stress
in hyperglycemia increased, the contents of oxygen free radicals
increased, and the antioxidant enzymes such as MDA and SOD were
continuously consumed by peroxidation, eventually leading to retinal

30

Nurong Guri Maimaiti et al./ Journal of Hainan Medical University 2017; 23(15): 27-30

tissue injury[20-23]. The results showed that the levels of MDA and

Med Pharmacol Sci 2016; 20(5): 892-898.

SOD in each group were significantly different (P<0.05), MDA in

[10]Guan Qinghua, Kuang Jinsong, Cheng Lan. Diabetic retinopathy in

PDR group was the highest, (17.77 ± 4.33) nmol/mL, which was

patients with oxidative stress and inflammatory factors in the clinical

higher than NC group, NDR group and NPDR group, SOD was the

study. Modern Chin Med 2015; 53(35): 29-31, 38.

lowest (62.35 ± 11.43) U/mL, lower than that in NC group, NDR

[11]Che Nan. Argatroban treatment of acute cerebral infarction in patients

group and NPDR group, MDA in NPDR group is higher than NC

with neurological function, endothelial damage, inflammatory state. J

group and NDR group, and SOD in NPDR group is lower than NC

Hainan Med Coll 2016; 22(15): 1745-1748.

group and NDR group, MDA level in NDR group were higher than

[12]Gao Lin, Guo Ling. Gestational diabetes adiponectin, inflammatory

those in NC group and SOD in NDR group were lower than those

factors and insulin resistance in clinical research. J Hainan Med Coll

in NC group (P<0.05). It shows that with the progress of diabetic
retinopathy, oxidative stress gradually increased, consistent with the
above content.
In summary, diabetic retinopathy is closely related to inflammatory
cytokines, adipokines and oxidative stress indicators, serological
detection of the above indicators can provide a scientific basis for
effective diagnosis and treatment of diabetic retinopathy.

2014; 20(4): 525-527.
[13]X iao Huaxin, Tang Kejiang. Effects of ulinastatin combined with
Xuebijing injection on endotoxin and inflammatory factors in patients
with severe acute pancreatitis. J Hainan Med Univ 2016; 22(14): 15061508.
[14]A grawal NK, Kant S. Targeting inflammation in diabetes: Newer
therapeutic options. World J Diabetes 2014; 5(5): 697-710.
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on pro-inflammatory and anti-inflammatory microenvironment. Prague
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