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Introduction

Glipizide, a type of sulfonylurea, is used in the 
treatment of type 2 diabetes since the 1950s. It 
is the second-generation sulfonylureas oral hypo-
glycemic agent as it can stimulate insulin secreted 
by β cells1,2, especially promote glucose-stimu-
lated insulin secretion. Until 1995, sulfonylu-
rea drugs were still the only oral hypoglycemic 
agent that can be used in the treatment of type 2 
diabetes, and more than 50% of diabetic patient 
treatment was associated with sulfonylurea3,4. 
Recent studies5,6 revealed that diabetics have a 
higher risk of suffering from colorectal cancer, li-
ver cancer, pancreatic cancer, and prostate cancer. 
As is known to all, the renal interstitial fibrosis is 
a chronic disease, which may lead to the tumor. 
Epidemiological studies7,8 showed that long-term 
usage of the hypoglycemic drug could reduce 
markedly the tumor occurrence. It was reported 
that glipizide could significantly inhibit the va-
scular formation and inhibit tumor growth and 
metastasis by upregulating NPRA level on breast 
cancer model mice and subcutaneous transplanta-
tion tumor model mice. It suggested that glipizide 
might be treated as an inhibitor to suppress unli-
mited cellular proliferation9. 

Renal disease occurrence is closely related to 
diabetes. The study aiming to evaluate aliskiren 
impact on renal tubular function and renal inter-
stitial fibrosis status in patients with diabetic ne-
phropathy presented that aliskiren injection can 
regulate related factors in urine and serum, and 
elevate albumin reabsorption rate of renal tubules 
to improve effectively the renal tubular function 
and the renal interstitial fibrosis status. It was also 
revealed that benazepril may suppress hyperglyce-
mia and advanced glycation end products (AGEs) 
to inhibit connective tissue growth factor (CTGF) 
expression in the renal tissue of diabetic rats, sug-
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gesting that blocking CTGF can effectively delay 
diabetic nephropathy progression. Tumor occur-
rence is a gradual process of evolution, and the 
occurrence of renal cancer is from renal tubule 
cells and medulla cells fibrosis. Glipizide primarily 
plays a hypoglycemic effect through releasing in-
sulin, while insulin is mainly from β cells. There is 
still a lack of reports about the relationship betwe-
en renal fibrosis and glipizide. For renal fibrosis is 
the early development phase of renal tumor, and 
glipizide could be used to treat the tumor. We ai-
med to explore whether glipizide can inhibit tumor 
through improving renal interstitial fibrosis.

Materials and Methods

Renal Interstitial Fibrosis Modeling
A total of 93 SD rats were purchased from 

Luzhou Medical College to construct renal in-
terstitial fibrosis model using unilateral ureteral 
obstruction method. The rat was anesthetized and 
fixed to expose the abdomen. After alcohol disin-
fection, the ureter was isolated and ligated by two 
5-0 silk threads (Jetway Biotech Co., Ltd, Guan-
gzhou, China). The upper was at the level of left 
inferior pole of the kidney. Then, the ureter was 
clipped between two ligations and the abdomen 
was closed. After 14 days, forty SD rats received 
an intraperitoneal injection of glipizide, continued 
for one week. HE staining was applied to test the 
renal interstitial fibrosis. Another 40 rats received 
normal saline as control. The last 10 rats received 
no treatment and were used as blank group. 

Rats were used for all experiments, and all the 
procedures were approved by the Animal Ethics 
Committee of Affiliated Second People’s Hospital 
of Luzhou Medical College.

HE Staining
The sample was fixed in formalin overnight. 

After dehydration, the tissue was embedded and co-
oled at 4°C. After repair, the tissue was sliced at 4 
μm and baked at 65°C for 1 h. Next, the section was 
dewaxed and stained with hematoxylin and eosin. 
Lastly, the section was observed under a microscope 
and diagnosed by three different pathologists.

 
Immunohistochemistry

The sample was fixed in formalin overnight. 
After dehydration, the tissue was embedded and 
cooled at 4°C. After repair, the tissue was sliced 
at 4 μm and baked at 65°C for 1 h. After dewax, 
the section was washed with PBS for three times 

and repaired in sodium citrate (pH = 6.0) for 5 
min. Then, the section was treated with 0.3% hy-
drogen peroxide at room temperature for 30-60 
min. Next, the section was blocked with 10% fe-
tal calf serum for 30 min and incubated with pri-
mary antibody overnight. The section was further 
incubated in secondary antibody at 37°C for 1 h 
and developed by DAB. After washed with PBS 
for three times, the section was redyed by hema-
toxylin for 3 min and sealed for photograph. 

Western Blot
The tissue protein was extracted using the kit 

(Beyotime, Shanghai, China) and added with ra-
dioimmunoprecipitation assay (RIPA). After quan-
tified using bicinchoninic acid (BCA) assay kit 
(Thermo Fisher, Waltham, MA, USA), the protein 
was boiled and centrifuged. The protein was sepa-
rated by sodium dodecyl sulphate-polyacrylamide 
gel electrophoresis (SDS-PAGE) and transferred to 
polyvinylidene fluoride (PVDF) membrane. After 
washed with tris buffered saline-tween (TBS-T), 
the membrane was blocked by 5% skim milk for 1 
h. Next, the membrane was incubated with primary 
antibody overnight and then incubated with secon-
dary antibody at room temperature for 1 h. The 
membrane was further incubated with luminous 
fluid for 5 min and exposed on X-ray. 

Statistical Analysis
All data analysis was performed by SPSS 11.0 

software (SPSS Inc., Chicago, IL, USA). The data 
was compared by t-test. Each experiment was re-
peated for at least three times. p<0.05 was consi-
dered statistically significant.

Results

Glipizide Alleviated Renal Interstitial 
Fibrosis

It was found that glipizide improved renal intersti-
tial fibrosis process. HE staining showed that com-
pared with control, unilateral ureteral obstruction 
(UUO) model for 7 days and 14 days appeared renal 
cytoplasm red staining shallow. On the 7th day, renal 
medulla gradually disappeared and became large, 
vacuoles degeneration, partial renal tubule and col-
lecting tube expansion, and inflammatory cells infil-
tration. Glipizide treatment decreased dilated renal 
tubule number, improved glomerulus integrity, and 
reduced inflammatory infiltration. On the 14th day, 
the above-mentioned phenomena aggravated, as the 
kidney in control presented significantly renal inter-
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stitial fibroblasts hyperplasia, renal tubular necrosis, 
and glomerular number reduced. The pathological 
change in the experimental group was less than that 
in control (Figure 1). 

Glipizide Reduce Fibronectin Expression
Fibronectin, known as a type of sugar molecu-

le protein, mainly plays a role in cell adhesion. 
It is well known that fibronectin has an insepa-

rable relationship with tissue fibrosis. Therefore, 
we used immunohistochemistry to detect fibro-
nectin expression in the glomerulus and renal 
tubule. Compared with control, fibronectin was 
largely expressed in the model group. Glipizi-
de treatment significantly decreased fibronectin 
expression and alleviated glomerular damage 
(Figure 2). Fibronectin in renal tubule also pre-
sented similar results (Figure 3). 

Figure 1. HE staining of renal interstitial fibrosis. 

Figure 2. Fibronectin expression in glomerulus, *p<0.05.
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Glipizide Treatment Blocked AKT 
Signaling Pathway

Fibronectin plays an important role in the 
extracellular matrix, while the later mainly 
affects AKT signaling pathway. Western blot 
revealed that glipizide markedly downregula-
ted p-AKT expression in renal tissue, sugge-
sting that glipizide can inhibit AKT signaling 
pathway through downregulating fibronectin 
expression (Figure 4).

Discussion

Following the improvement of the quality of 
life, an increasing number of diabetes patients 
need better treatment. Some patients are also 
suffered from diabetic nephropathy, which se-
riously affects the normal life activities. Chro-
nic renal disease may develop to renal intersti-
tial fibrosis, and further may become a renal 
tumor, and the drug intervention plays a deci-

 

sive role in this process. Common hypoglyce-
mic drugs mainly focused on promoting insulin 
secreted by β cells10-12. As the most common 
medication, glipizide is also reported to play 
an intervention effect on tumor except diabetes 
treatment. The study used glipizide to treat ge-
netic model rat and got remarkable effect9. We 
suggest that as the tumor is a gradual process, 
we can perform an intervention before the tu-
mor occurrence. Therefore, we established rat 
UUO renal interstitial fibrosis model and found 
that glipizide treatment could improve the pa-
thological process of renal fibrosis, while its 
mechanism still needs further investigation. 
It was found that as an important indicator of 
fibrosis, fibronectin played a decisive role in fi-
brosis. Fibronectin amount decides the degree 
of fibrosis13-15. Our results revealed that glipizi-
de treatment significantly downregulated fibro-
nectin expression.

Research showed that as an adhesion molecule, 
fibronectin mainly expressed in the extracellular 

Figure 3. Fibronectin expression in renal tubule, ***p<0.001.

Figure 4. Glipizide downregulated p-AKT expression.
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matrix. Extracellular matrix mostly affects AKT 
signaling pathway16-19. AKT is associated with 
multiple tumors regulation by affecting cell pro-
liferation and programmed cell death, etc.20. We-
stern blot demonstrated that glipizide treatment 
markedly reduced p-AKT expression compared 
with control, suggesting that glipizide could inhi-
bit AKT signaling pathway through reducing fi-
bronectin expression.

Conclusions

Our study showed that glipizide could retard 
tumor occurrence in early stage through inhibi-
ting AKT signaling pathway to slow down re-
nal interstitial fibrosis. Other related regulating 
mechanism still needs further in-depth investi-
gation.
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