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[ Abstract]  Objective To examine the protective effect of pancreatic kininogenase on retinopathy in diabetes

mellitus rats, and explore its mechanism of action. Methods Sixty specific-pathogen-free rats were randomly divided into a
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blank group, model group, and treatment group, with 20 rats in each group. The model group and treatment group were
given a single intraperitoneal injection of 60 mg/kg streptozotocin to establish a rat diabetes model. Rats in the blank group
were intraperitoneally injected with an equivalent amount of 0. 1 moL/L sodium citrate. Rats in the treatment group were
treated by intraperitoneal injection of 0.8 U of pancreatic kininogenase, while the blank group and model group were
intraperitoneally injected with 0. 2 mL of normal saline once a day for 2 weeks. Hematoxylin and eosin staining was used to
observe pathological changes of retinal ganglion cells ( RGCs). Apoptosis of RGCs was detected by TUNEL staining.
Activity of superoxide dismutase (SOD) and malondialdehyde ( MDA) content in the retina were detected by enzyme-
linked immunosorbent assay. mRNA and protein expression of Notchl and HES—1 were detected by quantitative RT-PCR
and western blotting. Results In the blank group, the structure of each layer of retinal tissue was clear, RGC nuclei were
clear and orderly, and apoptotic cells were only occasionally seen. Compared with the blank group, RGCs in the model
group were arranged disorderly, the nuclei were sparse, the number of RGCs was significantly reduced, apoptosis rate was
increased, SOD activity of retinal tissue was decreased, and MDA content was increased ( P< 0.05). Compared with the
model group, the structure of each layer of retinal tissue in the treatment group was clear, the nuclei of RGCs were clear
and regular, the number of RGC layer cells was increased, apoptosis rate was decreased, SOD activity of retinal tissue was
increased, and content of MDA was decreased ( P< 0.05). The quantitative RT-PCR and western blotting result showed
that mRNA and protein expression levels of Notchl and Hes1 were decreased in the model group compared with the blank

group (P< 0.05). Compared with the model group, mRNA and protein expression levels of Notchl and Hesl in the

treatment group were increased ( P< 0.05). Conclusions

Pancreatic kininogenase can protect and improve diabetic

retinopathy. The mechanism may be related to the activation of the Notchl/HES~-1 signaling pathway.
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Table 1 Primer sequences of genes

HH EE5191(5°—3") B 519 (5° —37)

Gene name Reverse primer

Former primer

Newh TCAGCGGGATCCA ACACAGGCAGGTGA
o CTGTGAG ACGAGTTG
et TGATTTTGGATGCTC GCTGCAGGTT
s TGAAGAAAGATA CCGGAGGT
CAPDH GCACCGTCAAGGC TGGTGAAGACGCCA
7 TGAGAAC GTGGA
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Figure 2 Comparison of the number of RGCs in each group

Treatment

100+ 54
80 4 4 o
B g
o =
£ 60+ 3 3
=) g
a - I = 2]
3 40 < 2 =
” <
204 14
0- 0-
FTEAH  HBRA  RTH FEM O BRA RTdA
Blank Model  Treatment Blank Model  Treatment

1 525 LA, * P<0. 05, ™ P<0. 01 ; 51120 1AL, ¥ P<0. 05,
B4 K EM ML SOD 1 J7 51 MDA
EE A (as ,n=18)
Note. Compared with the blank group, *P<0.05, ™ P<0.0l.
Compared with the model group, *P<0. 05.
Figure 4 Comparison of SOD activity and MDA
content in retina tissue of rats in each group
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Figure 3 Comparison of RGCs apoptosis in

rats in each group ( TUNEL staining)
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Figure 5 Comparison of Notchl and Hesl mRNA

expression levels in the retina of rats in each group
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Figure 6 Comparison of Notchl and Hesl protein

expression levels in rat retina
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