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Effects of Tangyanning on Pyroptosis of Retinal Cells in Diabetic Rats by

Regulating NLRP3 Inflammosome Pathway
CUI Jia—Lin'?, XING Jun—Yan'?, WANG Ying—Jie'?, GAO Yan—Bin'?
(1. School of Traditional Chinese Medicine, Capital Medical University, Beijing 100069, China; 2. Beijing Key Laboratory of
Collateral Diseases of Traditional Chinese Medicine, Beijing 100069, China)

Abstract: Objective To observe the protect effect of Tangyanning on retina in diabetic rats. Methods The
diabetic rat model was established by intraperitoneal injection of streptozotocin. The successfully modeled rats were
randomly divided into model group, Doxium group and Tangyanning high—dose, medium—dose and low—dose
groups, with 10 rats in each group. Another normal group was set up. Rats in Tangyanning high—, medium— and

low—dose groups were given intragastric administration of 10.8, 5.4, 2.7 g-kg™'+d™' of Tangyanning, respectively,
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" of Daoshengming, normal

rats in Daoshengming group were given intragastric administration of 0.135 g-kg™'-d"
group and model group were given equal volume of distilled water intragastric administration. Body mass and fasting
blood glucose level were measured every 4 weeks during gavage. After 12 weeks of intragastric administration, the
histopathological morphology of retina was observed by hematoxylin—eosin staining and terminal dUTP nick end
labeling (TUNEL) staining, and the expression of apoptosis—related spotted protein (ASC) in retinal tissue was
detected by immunohistochemistry. Western Blot was used to detect the expression levels of pyrotopic—associated
proteins BRCC36, NLR family pyrin domain containing 3 (NLRP3), ASC, Pro—Caspase—1, Caspase—1 and
gasdermin D (GSDMD) in retinal tissues. Results (1) After 4 weeks of medication, compared with the normal
group, body mass in the model group tended to decrease (P <0.05) ; after 4 weeks of medication, compared with
the model group, there was no significant decrease in body mass in the Daoshengming group and Tangyanning
medium—dose and low—dose groups, the difference being statistically significant (P>0.05), while body mass in
the Tangyanning high—dose group tended to increase (P <0.05). (2) Compared with the normal group, fasting
blood glucose level in the model group was significantly increased (P <0.05) ; compared with the model group,
there was no significant decrease in fasting blood glucose level in the Daoshengming and Tangyanning dose
eroups, the difference being statistically significant (P >0.05). (3) Compared with the normal group, retinal
atrophy and disorder of interlamellar cells were observed in the model group; compared with the model group, the
retinal tissue structure of the Daoshengming and Tangyanning dose groups was improved. (4)Compared with the
normal group, the staining degree of apoptotic cells and ASC expression in the model group were significantly
increased (P <0.05) ; compared with model group, the staining degree of retinal apoptotic cells and ASC
expression in the Daoshengming and Tangyanning dose groups were decreased to different degrees (P < 0.05).
(5) Compared with the normal group, the expression levels of NLRP3, ASC, Pro—Caspase—1, Caspase—1,
GSDMD and BRCC36 in the model group were significantly increased (P <0.05) ; Compared with the model
group, the expression levels of NLRP3, ASC, Pro—Caspase—1, Caspase—1, GSDMD and BRCC36 in the
Daoshengming group and Tangyanning dose groups were significantly decreased (P <0.05). Conclusion
Tangyanning exerts effect in reducing the inflammatory response of the retina in diabetic rats, inhibiting the
pyroptosis of retinal cells, thereby maintaining the integrity of the blood—retina barrier.

Keywords: Tangyanning; diabetic retinopathy(DR); inflammasome; pyroptosis; rats
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Table 1 Comparison of body mass of rats in various groups (x+s, g)
21 51 B R 2820 )8 Belj4 )8 B2y 8 JH] 752512
IEFH 10 228.8 + 6.68 321.6 3.6 381.7+5.9 4175+35
o RiEE| 10 228.6 +5.90 288.9 + 7.8 289.3 +6.17 263.8 + 8.4
SHUIA 10 230.7 +5.90 308.5 £ 6.5 312.6 +9.7 3114+59
MEIR T 2H 10 230.6 = 6.30 327.0 £6.2 356.2 + 3.1 398.1+10.0
BHIR T v 35 2 10 229.9 + 4.00 3133 £8.5 310.0 £ 6.1 309.2 £5.7
BRI T v 77 e 241 10 231.4 % 6.60 314.5 £ 6,97 313.1 £9.4% 305.3 £ 4.3%

DOP<0.05, SIEHALLE; @P<0.05, SHAIL HE

F2 HBAKXR=EMAEKTFILE

Table 2 Comparison of fasting blood glucose levels of rats in various groups

(x+£s, mmol-L")

51 AR BP0 B4 B8 By 124
EHH 10 531 +0.61 4.97 £0.78 5.76 + 0.50 498 +0.44
T2 10 30.56 + 1.80" 30.22 + 1.10" 30.54 = 1.50" 32.16 = 1.20
S AL E: ! 10 28.78 +0.50 30.96 + 1.10 30.21 +0.76 3223 +£0.95
BHIR T 1k 4 10 28.83 +0.36 3143+ 1.10 31.29 = 1.30 3224 +1.10
BHAR 77 v 1) 1 A 10 28.79 + 0.57 31.68 + 1.00 3135+ 1.17 31.79 + 0.80
AR 77 i 75 e A 10 254+0.42 28.29 +0.38 29.09 + 0.49 29.76 + 0.89

DP<0.05, SIERHL
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Figure 1 Comparison of retinal tissue structure in various groups (by HE staining, X 400)
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Figure 2 Comparison of retinal cell apoptosis in various groups (by TUNEL staining, x 400)
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Figure 3 Comparison of activation degree of NLRP3 inflammasome in retina of rats in various groups

(by immunohistochemical method, x400)
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Figure 4 Comparison of pyroptosis related protein expression in retina of rats in various groups (by Western Blot)
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