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Research on the mechanism of Zuogui Glucose Reducing and Kidney Benefiting Formula formula in amel-
iorating renal damage in MKR mice with type 2 diabetic nephropathy

YIN Hongai, XIANG Jiaqiang (Department of Nephrology ,Changde Hospital , Hunan University of Tradition-
al Chinese Medicine ,Changde 415000, Hunan ,China) * ™"

Objective To investigate whether Zuogui Glucose Reducing and Kidney Benefiting Formula can improve
insulin resistance in MKR mice with type 2 diabetic nephropathy through activation of PI3K/Akt signaling pathway and
protection of intestinal flora homeostasis. Methods Thirty MKR mice were randomly divided into DN+ MKR group,
ZGJTYSF group and ZGJTYSF+1.Y294002 group, 10 mice in each group; 10 FBV mice were used as the control group
(Control group). Blood glucose and total 24 h urinary protein were measured in mice;fasting insulin,insulin resistance in-
dex and kidney injury index in serum were detected by ELISA;16S-rDNA intestinal flora sequencing was used to detect
the structure of fecal intestinal flora in mice;and protein blotting was used to detect the expression of p-PI3K, PI3K, p-Akt
and Akt proteins in liver tissues. Results Compared with the Control group,mice in the DN+ MKR group had signifi-
cantly higher FBG,24 h UTP, FINS, HOMA-IR, serum Scr, BUN, 32-MG levels, Simpson index, and significantly lower
OTU number, Shannon,Chaol , ACE index,and p-PI3K/PI3K, p-Akt/ Akt ratio in liver tissue (P<C0. 05) ;and mice in the
ZGJTYSF group had significantly lower FBG, 24 h UTP, FINS, HOMA-IR compared with the DN+ MKR group. were
significantly lower (P <C0. 05) ;compared with the DN+ MKR group,mice in the ZGJTYSF group had significantly lower
FBG,24h UTP,FINS, HOMA-IR, serum levels of Scr, BUN,2-MG,and Simpson’s index,and significantly lower OTU
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count, Shannon, Chaol, ACE index, and hepatic tissues of p-PI3K/PI3K, p-Akt/Akt ratio. PI3K, p-Akt/Akt ratio in-
creased (P<C0.05) ;compared with the ZGJTYSF group,mice in the ZGJTYSF+1LY294002 group had significantly high-
er FBG,24h UTP, FINS, HOMA-IR, serum levels of Scr, BUN, 32-MG, and Simpson’s index, and significantly higher
OTU count, Shannon, Chaol, ACE index and p-PI3K/PI3K and p-Akt/Akt ratio in liver tissue were decreased (P >
0.05). Compared with the DN+ MKR group, the relative abundance of thick-walled and anamorphic phyla, Prevotella
spp. and Mycobacterium spp. colonies was significantly lower,and the colonies of Mycobacterium spp. and Micrococcus
wartyi and Lactobacillus spp. colonies were significantly higher in the ZGJTYSF group (P <C0. 05) ;compared with the
ZGJTYSF group, the relative abundance of thick-walled and anamorphic phyla, Prevotella spp. and Mycobacterium spp.
colonies was significantly higher in the ZGJTYSF+1.Y294002 group (P>>0.05). The relative abundance of colonies was
significantly higher,and the relative abundance of colonies of Mycobacterium anisopliae and Micrococcus wverticillioides
and Lactobacillus spp. was significantly lower (P<C0.05). Conclusion Zuogui Glucose Reducing and Kidney Beneficial
Formula can reduce insulin resistance and protect renal tissues in MKR mice with type 2 diabetic nephropathy by regula-
ting the disorder of intestinal flora, and its mechanism of action may be related to the activation of PI3K/Akt signaling
pathway.
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A Comparison of fasting blood glucose (FBG) levels across all
mouse groups B Comparison of urinary albumin-to-creatinine ratio
(UACR) in mice. Compared to the control group, ™ P <C0. 05; Com-
pared to the DN+ MKR group, © P<C0. 05; Compared to the ZGJTYSF
Formula group,” P<0. 05

Fig. 1 Comparison of fasting blood glucose (FBG) and urinary

albumin-to-creatinine ratio (UACR) among various mouse groups
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Fig.2 Comparison of serum creatinine (Scr),blood urea
nitrogen (BUN) ,and beta-2 microglobulin (B2-MG) levels
among different mouse groups
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Fig.3 Hematoxylin and eosin (HE) staining of renal tissue
in different mouse groups (200X )
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Fig. 4 Venn diagram of shared species
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Fig. 5 Comparison of gut microbiota alpha diversity
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AHEG DN+ MKR 24 3% 75 IK 16 J& F T 76 J& 78 7% A %
BB T e LR A TR R G S R B R AR (P <<
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A Analysis of differences in relative abundance of species at the
phylum level among groups B Analysis of differences in relative a-
bundance of species at the genus level among groups
Fig. 6 Comparison of microbial species distribution among
different mouse groups
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#pPIBK/PISK W ILE € BHLH p-Akt/Ake L LR, vs
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A Protein band images of PI3K, p-PI3K, Akt,and p-Akt in renal
tissue B Comparison of the p-PI3K/PI3K ratio in renal tissue C
Comparison of the p-Akt/Akt Ratio in renal tissue. Compared to the
control group, * P <20. 05; Compared to the DN+ MKR group, * P <<
0.05;Compared to the ZGJTYSF formula group,” P<20. 05

Fig. 7 Comparison of the expression of p-PI3K, PI3K, p-Akt,

and Akt proteins in renal tissue
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