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Minocycline has been proven to reduce oxidative stress. This article further explores the safety and clinical 
efficacy of minocycline in the treatment of diabetic retinopathy. Selected 60 patients with diabetic retinopathy 
admitted to our hospital and divided them into two groups, observation group (30 cases) and control group 
(30 cases) randomly. Both groups received conventional treatment. Then treated control group with calcium 
dobesilate capsule and rosuvastatin calcium tablet. As well as the same drugs in control group, observation 
group received minocycline and the treatment period was 60 d. Compared visual acuity score, diabetic 
retinopathy stage, retinal neovascularization fluorescein leakage area, incidence of complications and adverse 
drug reactions with both groups after treatment. The vision improvement of observation group was remarkably 
higher than control group (p<0.05); The incidence of retinopathy stage III in control group was 36.7 %, 
which was higher than 13.3 % of observation group (p<0.05); After treatment, the retinal neovascularization 
fluorescein leakage area decreased to 241.3±12.44 mm2 and 249.3±16.12 mm2, respectively; The occurrence 
rate of complications in observation group was 30 %, while in control group was 56.7 %; The incidence 
of adverse drug reactions in both groups was basically similar (p>0.05). Minocycline has a definite effect 
on patients with diabetic retinopathy. It can improve the vision of diabetic retinopathy patients; effectively 
reduce the stages of diabetic retinopathy, the leakage area of fluorescein in retinal neovascularization and the 
occurrence of related complications. It has no obvious adverse reactions and is worthy of clinical promotion.
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As the increasing prevalence rate of diabetes worldwide, 
Diabetic Retinopathy (DR) which mainly causes vision 
loss has become more and more important[1]. The main 
causes of vision loss include the occurrence of Diabetic 
Macular Edema (DME) and/or proliferative DR[2,3]. The 
treatment of DR mainly includes fundus laser 
photocoagulation and intraocular steroid injection[4]. 
Although these therapies are usually effective in 
reducing further vision loss, they can cause ocular side 
effects. In addition, such procedures are also invasive 
and destructive. Therefore, in order to improve and 
save vision in the early or even sub-clinical stage of the 
disease, it is necessary to explore effective treatment 
strategies[5,6]. At present, the pathophysiological process 
leading to DME is not fully understood[7,8]. Its complex 
pathological mechanism goes beyond simple 
microvascular disease. More and more evidences 
indicate that inflammation is one type of key factors in 
DR development. The phenotype of leukocytes in DR 
structural and functional abnormalities play an 
important role[9]. Therefore, inhibition of inflammation 
can inhibit diabetes-induced angiopathy in DR diabetic 

patients, thereby reducing vision loss in diabetic 
patients. Minocycline is a broad-spectrum tetracycline 
antibiotic with potent anti-inflammatory properties as 
well as its inhibition of microglia and macrophage 
activation. It has been proven to have function on 
reducing the occurrence of diabetes-induced 
inflammatory cytokines in cell cultures and animal 
model, decreasing cytotoxins release of activated 
microglia and remarkably decreasing apoptosis of 
retina, which are independent of its antibacterial 
properties[10-12]. However, the current clinical efficacy 
of minocycline in DR treatment is still unclear. We 
processed this study to discuss and analyze the clinical 
effects of minocycline in the treatment of DR. We 
selected 60 hospitalized patients with DR in our hospital 
from February 2019 to March 2021 as research objects. 
According to whether minocycline was used or not, 
divided them into two groups, one is observation group 
(30 cases) and the other is control group (30 cases) 
randomly. The general information of both groups is 
shown in below Table 1. This study was approved by 
the medical ethics committee of our hospital. Inclusion 
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criteria include patients who met DR diagnostic criteria 
proposed in "Guidelines for the Clinical Diagnosis and 
Treatment of Diabetic Retinopathy"; patients who were 
not allergic to the drugs used in this study; patients 
obtained informed consent for treatment. Exclusion 
criteria includes patients have serious disease and they 
are impossible to receive further effective treatment 
(e.g. eyes of central ischemia or macular scar); vision 
loss caused by other co-existive eye diseases; severe 
liver disease and renal dysfunction; critical patients 
with mental illness or cognitive dysfunction before 
admission; both groups received conventional treatment 
(e.g. controlling blood pressure, blood sugar and 
maintaining electrolyte balance). And then treated 
control group with rosuvastatin calcium tablets (5 mg, 
orally, once a day) and calcium dobesilate capsules (0.5 
g, orally, three times a day); As well as receiving the 
same drugs as control group and observation group also 
received minocycline (100 mg; orally; every 12 h). The 
treatment cycle is 60 d. The change in visual acuity 
score relative to the baseline in the Early Treatment 
Diabetic Retinopathy Study (ETDRS) letters of the two 
groups after treatment[13], is divided into the markedly 
effective, the effective and the ineffective. The markedly 
effective: After treatment, the visual acuity is improved 
more than 2 lines by visual inspection; Effective: The 
visual acuity is improved more than 1 line; Invalid: The 
visual acuity, microangioma and fundus oozing blood 
remain unchanged or even sharpened. Total clinical 
effective rate=(marked effective visual acuity 
improvement+effective visual acuity improvement)/
total number of cases×100 %; stage of DR; fluorescein 
leakage area of retinal neovascularization; complications 
mainly include the retinal hemorrhage, increased 
intraocular pressure, endophthalmitis and macular 
edema, etc.; Adverse reactions mainly include allergic 
reactions, gastrointestinal reactions, liver and kidney 
damage, etc. We adopted Statistical Package for the 
Social Sciences (SPSS) 20.0 to process the data. Used 
n/% to express count data and test by χ2. Use 
mean±standard deviation to indicate measurement data 
that is accord with normal distribution and homogeneity 
of variance, compared both groups by independent 
sample t test. Use median and interquartile range to 
show data that did not accord with normal distribution, 
then adopted χ2 test. Use (x̄±s) to express measurement 
data and compare by t-tests. p<0.05 indicates that the 
difference is statistically significant. Comparing both 
groups before treatment in terms of age, gender, visual 
acuity score and underlying diseases, there was no 
remarkable diversity (p>0.05) and both groups were 

comparable. See the following Table 1. After both 
groups were treated, the total clinical effective rate of 
observation group was 66.7 % and that of control group 
was 40 %, the difference had statistical significance 
(p<0.05). The results of the efficacy evaluation of both 
groups are shown in Table 2. The incidence of 
retinopathy stage III in control group was 36.7 %, 
which was higher than 13.3 % in observation group. 
But the incidence of stage I was lower than that of 
observation group. The divergence possessed statistical 
significance (p<0.05) as shown in Table 3. The 
fluorescein leakage area of retinal neovascularization in 
both group decreased to 241.3±12.44 mm2 and 
249.3±16.12 mm2 respectively after treatment. The 
difference of both groups is of statistical significance, 
as shown in Table 4. Complications include retinal 
hemorrhage, increased intraocular pressure, 
endophthalmitis and macular edema. The total incidence 
of complications in control group was 56.7 %, which 
was remarkably higher than that of 30 % in observation 
group and the divergence possessed statistical 
significance (p>0.05), as shown in Table 5. It had no 
remarkable divergence in total adverse reaction rates 
such as allergic reactions, gastrointestinal reactions, 
liver and kidney damage in both groups (p>0.05), as 
shown in Table 6. DR is one of the main complication 
of diabetes in working-age population, leading to 
decreased vision and even blindness[14]. The pathological 
features of DR include microaneurysms, exudates, 
hemorrhages and abnormal growth of blood vessels, 
which usually have two different stages, called 
Proliferative DR (PDR) and Non-Proliferative DR 
(NPDR)[15,16]. NPDR occurs when the blood vessels in 
retina are damaged and start to leak fluid outside the 
blood vessels, causing the retina to become moist and 
swollen[17]. In order to prevent vision loss, the current 
treatment mainly uses laser treatment and surgical 
removal of vitreous gel (vitrectomy) to improve 
vision[18,19]. Although effective, the current laser and 
surgical treatment is still limited by high treatment 
burden, many ocular adverse reactions and unclear 
mechanism. Many studies have proved that the 
treatment strategy of inhibiting microglia may be a 
useful auxiliary method which widely targets DR 
chronic neuroinflammation, thereby helping the 
contraction of new blood vessels and improving 
vision[20]. Minocycline, as a potential drug for microglia 
targeted therapy for DR, has a large amount of 
preclinical data to support its biological effects and 
potential efficacy and it has below advantages such as 
long use history, high bioavailability and known 
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safety[21]. The results of this study show that after 60 d 
of treatment with minocycline, it helps to improve DR 
patients’ vision, effectively reduce the stage of DR, 
significantly reduce the leakage area of fluorescein in 
retinal neovascularization and reduce the occurrence of 
related complications and there is no obvious adverse 
reaction. Our analysis suggests that this is related to the 
pathogenesis of DR. The increased vascular permeability 
of DR patients may have relationship with existing 
activated retinal microglia which creates a large number 
of inflammatory mediators such as Tumor Necrosis 
Factor-Alpha (TNF-α), interleukin-1 Beta (β) and 
intercellular adhesion molecule 1, etc., thus inducing 
retinal leukocyte stasis and blood-retinal barrier 
destruction[22]. It has been proved that minocycline can 
reduce microglia activation in the retina, so as to reduce 
the release and production of inflammatory cytokines 

and cytotoxins, thereby improving the anatomical 
effects of edema and vascular leakage. In addition, 
minocycline can also effectively reduce the up-
regulation of diabetes-induced caspase-3, which is 
apoptotic cell death’s mediator in DR rodent models[23]. 
Of course, this study has some limitations. Since our 
research population is mainly for Chinese people, we 
need to be vigilant about the interpretation of this result 
to other populations; Secondly, our research sample 
size is too small and it is not ruled out that some errors 
may be caused to the research results. Minocycline has 
a definite effect on patients with DR, can improve the 
vision of patients with DR, effectively reduce the stages 
of DR, the leakage area of fluorescein in retinal 
neovascularization and related occurrences and there is 
no obvious adverse reaction. 

TABLE 1: COMPARISON OF GENERAL INFORMATION OF BOTH GROUPS

Observation group 
(n=30) Control group (n=30) t/χ2 p

Age 49.6±8.70 48.9±8.75   0.21 0.82

Female 16 (53.3 %) 17 (56.7 %) 0.07 0.79

Underlying diseases

Hypertension 19 (63.3 %) 18 (60.0 %) 0.07 0.79

Coronary heart disease 17 (56.7 %) 18 (60.0 %) 0.08 0.81

Other 2 (6.7 %) 3 (30.0 %) 0.22 0.64

Visual acuity score 0.23±0.04 0.25±0.05 -1.71 0.09

TABLE 2: COMPARISON OF THE EFFICACY OF VISION IMPROVEMENT ON BOTH GROUPS
 Markedly effective Effective Ineffective Total effective rate

Observation group 
(n=30) 10 (33.3 %) 10 (33.3 %) 10 (33.3 %) 20 (66.7 %)

Control group (n=30) 8 (26.6 %) 4 (13.3 %) 18 (60 %) 12 (40 %)

χ2 4.29

p 0.04

TABLE 3: COMPARISON OF THE STAGES OF DR ON BOTH GROUPS
 Stage I Stage II Stage III

Observation group (n=30) 18 (60.0 %) 8 (26.7 %) 4 (13.3 %)

Control group (n=30) 10 (33.3 %) 9 (30.0 %) 11 (36.7 %)

χ2 4.29 0.08 4.36

p 0.04 0.77 0.03

Observation group 
(n=30)

Control group 
(n=30) t p

Retinal 
neovascularization 
fluorescein leakage 
area (mm2)

Before treatment 271.25±16.47 272.26±15.52 -0.19 0.84

After treatment 241.3±12.44 249.3 ±16.12 -2.15 0.03

TABLE 4: COMPARISION OF FLUORESCEIN LEAKAGE AREA OF RETINAL NEOVASCULARIZATION ON 
BOTH GROUPS BEFORE AND AFTER TREATMENT 
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