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HME B WMt 2 B4 Em (T2DM) KRS R T 69 V8 A & sk K UK REAA - 3] &
WhHZK G 2 (SGLT2) 2kt ., Hik EASGKEREES DN ZEBERAZ (STZ) BI=EH
# 5 T2DM K RAEA, ¥ RAE K KAL) AR 4 k445]4% 40 (DAPA 4 ) Fesmthdbk 40 (ZBDH
40), XL EF AR, A48 X, DAPA 04T k#5914 10 mg/ (kg-d) #H, ZBDH 484 T 4= 44
WkH 5294 (kg d) HE, EAABAMREETAERREBAER, HEE5 128, 48
HREAIR, RBAREZRAELEHNZ, TH 128, FEAXAARBEY, 024 h k2. hE%k
aaEEE (UAER), A4E (UG), k&G &a [ RIEFAL (ACR), 12 ARA L KR, #m&mi R
ftE (FBG), @iF B f2E B (TC), Hh =85 (TG). AABREASE (ALT)., RARARK 4448 (AST);
HE. PAS. Masson % &I K SR IERE T, kB85 208 KRB 8 bk SGLT2 9 & ik ;
Western Blot &4 BiE2a 42 SGLT2 & & &k, R BAAKRKFBRELEREF B DREARE X,
REA TG A, RRBEIGFE, LHARXRAGFRRERE, 5 EwRars, A4 KR FBG, TG,
TC. ALT. AST. ACR. UAER. UG KFJ&, KA KT % ke SGLT2 &k R F4H2 SGLT2 & &
k3 5% (P<0.05, P<0.01); HatA a4y, DAPA #= ZBDH 22 kX & FBG. TG. UAER. ACR, ALT.
AST KT T, KRB NE LK SGLT2 kL /55, B2 SGLT2 & & & i %4k (P<0.05, P<0.01),
i AR FFede b b 73 e E T2DM RS R, B o iefe B IEa9 R B K . SnAh Mo i b8 k.
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Zhibo Dihuang Formula Improves Renal Function in Type 2 Diabetic Rats by Reducing Sodium-
glucose Cotransporter2 SONG Dao-fei'"?, WAN Xiao-yue®, WEN Xiu-ying*, WANG Chang?,
and ZHANG Ying-ying* 1 Department of Endocrinology, Hubei Provincial Hospital of Integrated Chinese and
Western Medicine, Wuhan (430015 ) ; 2 Department of Integrated Traditional Chinese and Western Medicine,
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3 Department of Geriatrics, Union Hospital, Tongji Medical College, Huazhong University of Science and
Technology, Wuhan (430022 ) ; 4 Department of Internal Medicine, Shenzhen Bao'an Authentic Traditional
Chinese Medicine Therapy Hospital, Guangdongg (518101 )

ABSTRACT Objective To study the effect of Zhibo Dihuang Formula (ZBDH ) on renal lesion and
expression of sodium-glucose cotransporter 2 ( SGLT2 ) in type 2 diabetic rats. Methods Type 2 diabetic rats
were induced by a high -fat diet and a low-dose intraperitoneal injection of streptozotocin. The diabetic model
rats were randomly divided into control group, model group, dapagliflozin ( DAPA) group and ZBDH group.
The rats in the DAPA group and ZBDH group were given intragastric administration of DAPA (10 mg/kg per
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day ) and ZBDH water extract (5.2 g/kg per day ) respectively, while the rats in the control group and model
group were given equal volume of distilled water, once a day for 12 weeks. The rats were weighed once a
week to adjust the dosage according to the change of body weight. The fasting blood glucose ( FBG ), serum
triglyceride (TG ), serum total cholesterol ( TC ), serum alanine aminotransferase ( ALT ), and aspartate
aminotransferase (AST ), urinary albumin excretion rate (UAER ), urinary albumin/creatinine ratio ( ACR) and
urine sugar (UG ) were measured at 12th week. Hematoxylin eosin ( HE ) staining, as well as periodic acid-
schiff ( PAS ) staining and Masson's trichrome staining ( Masson ) was used to detect the pathological changes of
renal tissue. The protein expression of SGLT2 in renal tubular epithelial cells of rats was detected by Western Blot
and immunohistochemistry. Results Renal histology in model group rats showed enlarged glomerular volume,
proliferation of glomerular mesangial matrix and thickened basement membrane. DAPA and ZBDH treatment
improved renal pathological changes in diabetic rats. Compared with the control group, the contents of TG,
ACR, TC, AST FBG, ALT, UAER and UG were increased, the expression of SGLT2 in renal tubular epithelial
cells and SGLT2 protein in renal tissues were enhanced ( P<0.05, P<0.01) . Compared with the model group,
the levels of TG, ACR, FBG, ALT, AST, UAER in the rats of both DAPA and ZBDH groups decreased, the
expression of SGLT2 in renal tubular epithelial cells and SGLT2 protein in renal tissues were decreased ( P<0.05,
P<0.01) .Conclusions Both ZBDH and DAPA can attenuate renal pathological damage, and improve glycolipid
metabolism and renal function of type 2 diabetic rats. The protective effect of ZBDH on renal lesion may be
associated with suppressing SGLT2 in type 2 diabetic rats.

KEYWORDS diabetic kidney disease; sodium-glucose cotransporter 2; Zhibo Dihuang Formula; type 2 diabetes
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1); %t SGLT2 Z 5ifEdiiA ( Abcam A F], HefH, fit:
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DAPA 41 ) Fimiih 720 (ZBDH 41 ), #4118 H,
i B T A A S R AR 8 1 HE 22 Curinary
albumin ejection rate, UAER ), Model 241 UAER f{H
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W R T eI 24k . ZBDHA A T4EH 5.2 g
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JFRIEEARBE SN YINE T sh KL, 43 2 sk & -80 “C ok
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i R L A AL P . 5%BSA E M. —Pi R EPT R
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WRE, BASFES R 20 ub, 1] SDS RN
WERGBERS vk 7 B, 55 R85 PVDF 5, 5% JBiig 403
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1 KBS ILE:  Control HKRAEKEE
Rif, BEGH, KEIEH . Model A KFAKEE
R, BERAELIOGE, MBZK, £k, 28, HE
%, DAPA 41} ZBDH 21 KUY iR s Ar 4 Model 41
B, LBt FER, Model 4A%ET- 1 K, DAPA 4461
2 W, REZET-ATR M B b s . s, £
KR, I AE T I T BE R MR & o
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R1 HFUKMFBG, TG, TC. ALT K AST /K Pt (X+s)

M5 n FBG (mmol/L ) TG (mmol/L) TC (mmol/L) ALT (U/L) AST (U/L)
Control 8 5.60+0.90 0.84+0.13 2.30+0.63 39.23+5.77 192.60 + 39.60
Model 7 27.09 +2.69™ 574 +1.69™ 3.89+1.93" 137.16 + 21.56™ 269.04 +56.61™
ZBDH 8 24.75+6.30° 1.70+0.18°* 2.56 +0.55 55.82 +8.98 “* 200.12 +42.34 %
DAPA 6 16.22+3.17°" 1.91+021°" 243+0.38 61.54+7.62°" 204.38 +50.13 "

1. 5 Control 411148, *P<0.05; *P<0.01; 5 Model £ t#, “P<0.05, ““P<0.01

F2 H£HKEACR. UAER. UG KFHE (X+s)

4 5 n ACR (mg/g) UAER ( mg/24h) UG (mmol/L)
Control 8 16.75 +6.42 0.20 £ 0.06 094 +1.11
Model 7 117.13 + 15.88* 1.57 +0.54* 26.95+1.67
ZBDH 8 53.73+25.09% 0.67+0.26% 28.13+4.78
DAPA 6 39.84 £+ 17.12°* 0.48+0.19" 30.27 + 3.44

¥
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¢ JE 2T 24 sk /D
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Control

HE

PAS

Masson

e LI Lk
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¥ 5 Control 41142, *P<0,01; 5 Model 41 t#:, *P<0.05,
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