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BWE Of BT E %5 (QDSL) 2751 i 1815 TGF-B1/Smads 1 B4 ) 2 41 [ fe 1A 78 B4k (EMT) , AT
W PRI B ( DKD ) R BRUAY 2 20 bt 473 A B /NeR Ak . i SR FH vl R ) 3 E06 5 R A7 P 28 1 s v 15 SD KRR
DKD ##, plAE K Bl 7R B s B AL 73 A AL ( Model ) 41, BESFE 4= A& (QDSL-H) 4. EfFE 4% ILH &
(QDSL-L) 4% ¥l (Rosi) 4, HBBEIEHR (Control ) £, MLEHEE 2L 6 HJm, KmpE ., JKEAE A SIS
RILL{E (UACR) . 'BIifg I g ; RAHGLZE A 1L . Western blot . RT-qPCR A I & f7 i EMT # K tr &
( E-cadherin, nephrin, col-I. desmin) /% TGF-ﬁl/Smads WEEE AL B (TEM) M ERIES S B/ NERE
JEBE (GBM) 284k HRAMG-L (HE) Jeft . MR- KRGt (PAS) 1A ( Masson ) 4 (0 3F-A B 41 20 Bk
Ag, GER KA, 5 Model ZHAA L, QDSL 45420 & Rosi 41368 B & MR 1M ( P<0.001) . UACR ( P<0.001) .
BE . (KWR, P<0.05, P<0.01) KB hig (P<0.01, P<0.001) 51§ ( P<0.05, P<0.01, P<0.001) , FHIsiz
B /NERAELE (P<0.01, P<0.001) . ARENE KEEBEEE (P<0.05, P<0.001) , RIS IRES AU 2R TS
R L (P>0.05) o ALl E, QDSL A] | E-cadherin 5 nephrin %31k, T col-15 desmin 3k, FTill TGF-B1.
p-Smad2/3 K, FHE5 Smad7 Fik (P<0.05, P<0.01, P<0.001) . AR LAZ54HE] EMT Fr&¥ 09T TGF-
B1/Smads i g E T a#—3, {H QDSL-H HI Rosi X} TGF-p1/Smads 18 ( P<0.05) FZ 40 EMT 5§ 53K F 11
PWEEAE LT QDSL-L (P<0.05, P<0.01, P<0.001) . %51z QDSL A fgilid 544 TGF-B1/Smads {5 ‘5 il %, 0 240
i EMT, W' /Neskdsifs, MIMAELE DKD #EfE, HiZJ7iRY7 DKD $24t T S0 54k 45 .
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Mechanism of action of Qidan shenluo formula in inhibiting podocyte epithelial-
mesenchymal transition in diabetic kidney disease via the TGF-f1/Smads
signaling pathway

XU Meng’ent, ZHU Xiangdong?, CHEN Guanting®, ZHANG Wen?, SUN Zhihao!, ZHAO Huan!, WANG Jianfeng*™

(1. Academy of Chinese Medical Sciences, Henan University of Chinese Medicine, Zhengzhou 450046, China;2. School of Traditional Chinese
Medicine, Ningxia Medical University, Yinchuan 750004; 3. The First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou
450046)

Abstract Objective To investigate whether Qidan shenluo formula (QDSL) inhibits epithelial-mesenchymal transition (EMT)
in podocytes by regulating the TGF-f1/Smads signaling pathway, thereby ameliorating podocyte damage and glomerulosclerosis
in diabetic kidney disease (DKD) rats. Methods A DKD model was established in SD rats by high-fat diet combined with
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intraperitoneal injection of streptozotocin. The established model rats were randomly divided according to body weight into
Model group, QDSL high-dose (QDSL-H) group, low-dose (QDSL-L) group, rosiglitazone (Rosi) group, and Control group.
After continuous oral administration for 6 weeks, blood glucose, urinary albumin-to-creatinine ratio (UACR), renal function,
and blood lipids were measured. Immunohistochemistry, Western blot, and RT-gPCR were used to detect the expression of
EMT-related markers (E-cadherin, nephrin, col-I, desmin) and TGF-B1/Smads pathway proteins in renal cortex. Transmission
electron microscopy (TEM) was employed to observe changes in podocyte morphology and glomerular basement membrane
(GBM). Hematoxylin-eosin (HE) staining, periodic acid-Schiff (PAS) staining, and Masson staining were used to assess renal
histopathological changes. Results Phenotypically, compared with the Model group, all QDSL groups and the Rosi group
significantly reduced blood glucose(P<0.001), UACR(P<0.001), and kidney weight ratio (KWR) (P<0.05, P<0.01), improved
renal function (P<0.01, P<0.001)and blood lipids (P<0.05, P<0.01, P<0.001), and alleviated glomerulosclerosis(P<0.01,
P<0.001), podocyte fusion, and GBM thickening(P<0.05, P<0.001). However, no statistically significant differences were
observed among the treatment groups for any of these phenotypic indicators (P>0.05). Mechanistically, QDSL upregulated the
expression of E-cadherin and nephrin, downregulated the expression of col-1 and desmin, and inhibited the levels of TGF-B1
and p-Smad2/3, while elevating the expression of Smad7 (P<0.05, P<0.01, P<0.001). Although the regulatory trends of EMT
markers and the TGF-B1/Smads pathway were consistent across all treatment groups, both QDSL-H and Rosi were superior to
QDSL-L in modulating the TGF-$1/Smads pathway (P<0.05) and the transcriptional levels of podocyte EMT genes (P<0.05,
P<0.01, P<0.001). Conclusions QDSL may inhibit podocyte EMT and reduce glomerular injury by modulating the TGF-
B1/Smads signaling pathway, thereby delaying the progression of DKD. This provides an experimental basis for the therapeutic
application of this formula in DKD.

Key words Qidan shenluo formula; diabetic kidney disease; podocyte epithelial-mesenchymal transition; TGF-1/Smads
signaling pathway; glomerulosclerosis

WE PRI B 9% (diabetic kidney disease, DKD) & FH A JRJ% (diabetes mellitus, DM) 5] & fr 18 14
BREEE, WKW TR AR AR ECE DNERIE I AT HE T %, I 75 HERR oAt S R 1 ik ke
BRI o AE WE R B L L B ™ AU K E, DKD & A BRZOR IS IEE (end-stage renal
disease, ESRD) 1 B R 41, AT 22 50l v, A BRBE PR fB SRR S BE T, 2021 FEREEH
Ol 5.37 14, T2 2045 R4GA 7 2B, Hor, 29 20%~409% 108 R B 22k R DKD, 1% KU
BEARFE KT I, A ARRA L A KRGk ITE 7RO, ERE, DKD 2 F8UEH &K B
H T B2 MBOENTIRIT S A R ERE, fE A& AKE DKD R FEMIRARRI, L4
B N ERJE G BE B 25 K B R DDA O . R AR — R o I LR AN, AL T D BRI IR
(glomerular basement membrane, GBM) A, PIHMARRKHARE S, —HRAEW (BFBET.
ERRRMAE) , KEEMINIES R, SEE ORI MR, Fl, CRY L GE R e 2 454
2Piii DKD I EZEESTO, JnERMiER, M7 F %N (epithelial-mesenchymal transition,
EMT) 2 40 Mt £ i S sEML 1012, EMT T 8UR 40 Mz e 2k b RAMbrEY Cn B FiE A
(E-cadherin) B #Hi&EH (nephrin) ) , [FBIRAM R EY (0 1 B JEE A (collagen type
[,col-1) . &&EA (desmin) ) WM Ssanfu FiF e ) RS 2 R A& Kb &AL, 8 iR
PR SR ANER PR IR, 51 R B /NERTEE Ak I B 28330 J N B 4 AR 05280, b AR K IR —B1 (transforming
growth factor-B1, TGF-B1) 2 IK#N ik F2 1 S A 11718, AT 1) TGF-B 1/ W REJR Bt [ YR A B A
( mothers against decapentaplegic homologs, Smads ) £ i i ¥ 78 & b 5 52 F il s 021, B iR b
Smad2/3, iM% Smad7 £ A R ER2, 5 A% N B R FE SR R RE, TR R EMT AH DGR H R
ik, RAE YR A R AN, R GECE A 4ERRT2), SR RS B, 2/ RElE
th DKD % ORHLN “ARmEHE” , LA “ R AR, IR hE . 1R PRSI RS
N, REMTT GEE. FEZ. HiKIE. KD ke, S LaR. =tk ARErE%Tr
(Qidan shenluo formula, QDSL) . IGIRBFFLUESE, By vl 224G A K DKD BFJREH . M
B T B8 S B AR A0, I A JE N ER PR 4B S RS G i B R AR BY L k4, QDSL %
Tk 24 64 B BAR 25 B 5T O R AR I ALBISR B T s AR . BOER S e = B g
AREBGPAESL @ PR . PrAl RIEAIME. If] EMT %L ERAESM SRS . &5, A
FIET R HPLE TGF-B1/Smads JE KL E 40 EMT Hh i f/E R Hi R 1, QDSL 7 B
i 4% TGF-B1/Smads B MK L 40 EMT, MIMAELE DKD HiJg . AWt 708 i 34 9 56 50 1iE 1% 7 1)
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Figure 1 QDSL formula improves the EMT mechanism of glomerular podocytes by regulating the TGF-B1/Smads signaling pathway
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1.1 SR8 zh

AWK SPF 2% SD HEME KRR 40 K, 5 E#, AE 140~160 g, " H b 54 B REA DR K
Py BR A F[SCXK (5D 2024-0003]. FrA K B FE T /e FH R 25K 2% SPF 41 5 [ IR 55 3l ) 5 06 =
[SYXK (#) 2021-0015], = W ER¥F 12 h/12 h BIEETEH, KB BEBEBE. oK. A7 ZEEEH
BE 25 K SE I S W0 AR PG B 25 B 2 itbdE (IACUC-202405013) , Sz 06 3o A5 b 7™ & 32 105 3 0 4 FH 1)
“3R” BRI, FELE T NIE IR
1.2 FERAFENEH

A (85 T001700268) . F}& (#%'5 T001200177) . /KiEH (F25 T001200714) . 4 K
%5 T000300164) . #i%E (15 T0002000367) . &1 (#% 5 T001800432) . M HAAK (K5
T001700031) . —=-b# (f%*5 T001100659) W H i m HEE 2 K55 =R E ;s 2% 51 i
(rosiglitazone, Rosi, #7*5 231007) W B ERGHIZ A IR AR s #RERE R (185 S17049) WH I
R AR AERAR; SRR (BAKLEY 446%, TA 22.3%, il 22.3%, K5
XTHF45) I EILAE W RIEZAGAEY TREAR TEAF; KRIKRME A& A Curinary microalbumin,
UMA) il i & (125 E-EL-R0025) 1y H e SR R AE VRt B IR AWl JRWLEF Curinary
creatinine, UCr) (%5 C011-2-1) . IMALEF (serum creatinine, Scr) & RF & (H5 C011-2-1) .
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JRZ A (blood urea nitrogen, BUN) 1l 72 {7l & (1%%5 C013-2-1) . IMjE A& E C(albumin, ALB) il &
RAE (85 A028-2-1) . EJH[FEEE (total cholesterol, T-CHO) & k5l & (75 A111-1-1) K H il
=g Ctriglyceride, TG) MIERXF& (175 AL110-1-1) W H B LAY TIEW % T: nephrin —Hi
%5 DF7501) . E-Cadherin —HT (%5 AF0131) . col- [ —¥i (&5 AF7001) . #4b4 K171
—Pu ($25 AF6373) . Smad2/3 —Fi (15 AF6241) . ®Ezfk Smad2/3 —#i (185 AF6261) .
Smad7 —#i ($¢'5 AF3242) } GAPDH —#ii (#%'5 AF7021) W H VLI SERMEYIHT 7 b0 A BR 2 &
HRP tric ll 2EHi % =40 (%5 SA00001-2) . desmin —#i ($%'5 16520-1-AP) Iy [ gl = & A MR
HIRAT; Western i (75 P0252-500mL) K —PiFBEl (1¢S5 P0256-500ml) W H L3 =K
AR E R AT W7 & (85 FSQ-101) . ReverTra Ace® qPCR RT Kit (%5 FSQ-101)
J SYBR® Green Realtime PCR Master Mix (%5 QPK-201) W H HA TOYOBO A &l; 145 R 2% i il
(125 C1013) . =2 RIPA 2R (25 R0010) . BCA FHAWKE N EF & (F25 PC0020) . ¥
0T 245plus i 25 (4 Marker (1¢S5 PR1930) . ECL Plus ## Kk 6 (185 PE0010) . 5xTris-H & ik
HYK MR (585 T1070) . 10xHKFEBZ i (175 D1060) . 5x& A LR ik (175 P1040)
J 20XTBST ZZ il (185 T1082) M H L REFERHEE IR A E; SDS-PAGE #t /il & X F & (15
PG112). EHPIAMBEM (T8'5 PS119) . ECL fh2: kR Bl & (185 SQ201) K LHE F R
HEHW (525 PS108P) Iy H bl Y 2R AR A\l ; PVDF i (f85 ISEQ00010) W H
Millipore A #]; TRIzol 7 (£%5 15596026) My H FEER K /R B E AR A\ ; Water Nuclease-
Free (%5 G4700) . PBS il ($25 G0002) . 4%% F @ M 4 e (B85 G1101)
A E W (185 G1102) . A ARELR (185 G1004) . FHAERMLK (85 G1039) . FHAKIK
W (I85 G1040) . MIFRTH F il (85 G1404-100mL) . i 7H & DAB E@a7H (k5
G1212) . I HLfR-F K (periodic acid-Schiff, PAS) ¥ EH (15 G1008) Iy H RN FE4E R AR
HHRAA .

AEEAENL (5 JB-P5) KRHEA VG (H5 JB-L5) MWHKMEANEFAEHRAR; WEY A
Bl (5 RM2016) K#BHE I A AL (F5 UCT7) WWH LR RS ERAR,; KED AL (5
CRYOSTAR NX50) . #i&E 26 6EH (F5 NanoDrop2000) W[ ZE 8k i /R BHE (hED AR
AF; K E A (85 G6012-1, G6012-2) . mid AL E L (Bl KZ-NI-F) W H RN T4 R A4
IR AR AR, BiE (35 E100) MG RS (F15 DS-U3) WHEHEMBAERAT, £H3)
B A A4 (345 Pannoramic MIDI) g H &) 7 F] 3D HRFAEVRIF R HRAE; EHHE
(transmission electron microscope, TEM, 5 HT7800/HT7700) W4 H HAHIL AR fpiy (M5
P70D20TL-P4) Il H ¥ AL b AR A PR A 7l s iR A (BL5 SCI-VS) . # EE.ofl (B
S101E) . &)@y (A5 SCI120-S) M H IS Ew R AR AR An]; ®KGERE PCR ¢ (5 TL-
988) . WIEE PCR X (M5 Gentier 96E) M H VG % KERIHHIRA A HKAHEIE (25 164-
5050) . HEFH KM (B5 Mini-PROTEAN) . HLIKFEEI{X (B5 Mini Trans-Blot) i H 2 B H ik
¢ (B5 PowerPac™) W EHAH RAMESM (L) ARAA,; WMERFERK (F5 TS-1000) M H H
MOURAT]: B (45 3123000225, 3123000250, 3120000267) 4 [H Eppendorf A& {2 K
g R4 (B35 QuickChemi 5200) 14 H EN LA F]; LI = H BT EHETIENL (315 DG-65Z04-
10A) THHEH S RAEMETRIHEERAR; Bt (35 SpectraMax iD3) W HEA 7+ FX# (L
) BAIRAT,; AIEEOHL (BS Fresco™ 21) I H 3 [E Thermo Fisher Scientific 2 &) .
1.3 XWHE
1.3.1 #I% DKD XK REBFEK T4

ENEWFE T d R, RS ERIEE KR 8IERH (9 HD) 5EEAH (31 R . IEHAX
BT B R IR SR KR TR AR SR 5 A2 )5, KEENRE R & (streptozotocin, STZ) & fi#
T WA B E IR M (0.1 mol/L, pH=4.5) ', BECHiIREK 1% STZ &, HFRAEIEEYT 35 mglkg, 72
h J& 58 K B BE AL A, DL KE W B2 >16.7 mmol/L N0 JR 5 B bR . Rk bR b E STZ (45
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ma/kg) » 72 h G MBE A B bR T LAGI B . Bl PR3 & 1S Rl DD i 4b 28 = i 1 97 5 JH 28 KR 2R 16 i,
KRB EUEE 24 h R, KR A& A SULEFLE{E Curinary albumin-to-creatinine ratio, UACR)
PL UACR /K-F T 30 mg/g 1FA DKD &M p shbnife . iR FE R, A4 i 08 JR 99 B RE R h 25 41
-6 H, H&{3% DKD KRR 25 K,

SBMNEGRIGKH &, SEAEWHA TG, SBaKiE. S, K% E, RHARSAET
i F AR B T8, I BT LLXUGE K BC# A 0.3 g/mL VR B . Rosi BFBE 56 J5 DA% 7K e il N
0.008 mg/mL [V =
132 KXBHASHRH

25 1 DKD b K BRI A B BBEHL 0 MR (ModeD) 4. BT B4 7 mi& (QDSL-H) 4. &
FHE % &R (QDSL-L) 4% 6 K. Z#FIE] (Rosid 241 7 H. 1EH AR H R4 T 7R K
(10 mL/kg) #H . QDSL-H 44T QDSL & (3.00 g/kg) #H, QDSL-L #H%5 T QDSL jR&EK
(1.50 g/kg) #1H, Rosi = (0.08 mg/kg) #EHE . ZiMFIES RN IGRSERGE, f%ARRERIT
HREGEE ., SHRRGREBSZ LR, ELTH6 M.
1.3.3 HiMkEARE

T2 0. 20 4. 6 FIR, MEIFCRSHRRIBHRE . BROFELESNFEN, &g
I 4 (fasting blood glucose, FBG) S&i&. T RR%ZiE, KRS (HHKAK) 12 h, R
I EEL 28N (40 mg/kg) BRI, 2808 B0 BKCR ML . B BOS E I, AREJFMIE, T ELE
(kidney weight ratio, KWR) . H(Z) 1 mm3)'E KA L, SLRIE T 2.5%% —dE e, HT TEM W
o WWEMARUIIT, BT HAH 4% 2 RHFEEE, HT AR EEREELE; FRE K
J A ZLIRGHE B T -80°CUK AR A VR IR AE, FH T 20 FAEW S A o R P i I0C 6 28 VR B 00 s v R UMA 7K
o, IR R AL AR A A I UCr. Scr. BUN. ALB. T-CHO. TG & . 78 KK -4
(hematoxylin-eosin, HE) ZLta il 52 2SI AR 5K, PAS et W82 B /INERIE IR e R I T, Sfa
(Masson) Heti Wl 2 [ R 4F e TR S B (R R 4P e b RE B, Rt /b W% 5 ANFEESMEF, 405t
1704 Imaged 1.5 B4 6B /NBR PO 41 AR s B, 40 i A 5 5 T R EE R D T AR B HE AT 2 i A AT .
TEM WML E/NERELRIEIEA . B S 2 R .. R H S =8 B & A 7E B /N Bk
X 3 11 B 14 ek 7K F- . Western blot AWl ' B2 i A H B9 25 R & 3R A s RT-gPCR KGR A 2784C 1T 5
H I mRNA PIFEXTRIE & . 51907 51 AR s i AR A PR A =& G, R F oI LR 1. f#
ImageJ 1.5 B {4 & & 17 o

®1 5IMFHIER
Table 1 Primer sequence information

HH AR EHE R B /bp E[F 1D
Gene name Gene sequence Clip length/bp Gene ID

i 5-ACTGGGTGTGATGCCTCTCAAG-3" 156 64563
nephrin 5-GGAACCTGAACCCCTGCTGTG-3

col- 1 5’-GACTGTCCCAACCCCCAAAA-3’ 102 29393
5’-CTTGGGTCCCTCGACTCCTA-3’

A 5-GCTCCTGCTCCTGCTGC-3’
E-cadherin 5-AGGATGTGGCCTCTCTCCAG-3’ 138 83502
Jesmi 5-CACCCGAGCACCATCCTATG-3 151 4362
esmin 5-GCGCACCTTCTCGATGTAGT-3
5" ACAGCAACAGGGTGGTGGAC-3’
GAPDH 5 TTTGAGGGTGCAGCGAACTT-3’ 252 24383
1.4 Fit%HE%E

KMl GraphPad prism 9.5 84T i1t 0 M. £ & LA 70 A BT R SOR D B 8 E AR (34s)
For, MMOSIREA ¢ R sest AT A b, SRR T 2 kAT Z AN LR, &R BTRER ] 2 A A B
K, PA P<0.05 A% HA G R L
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2. &R

2.1 QDSL ¥ % DKD KRB —MiKn . REERE SHES

5 Control ZHAHEL, Model A KR HEIZIR. & BRI, 2B mAERWIEIR, FBG
KPR FEF R (P<0.001) , [FIN'EHE2IAAME R, Sites A, REPRAE ST, KWR BEF &
(P<0.001) . & 6 W4 ZTHiE, EREWESWELR, #4204 5 NS 24 35 A B i ol st
(E2A) . 5 Model AL, QDSL-H 4. QDSL-L 4 /% Rosi 4 KB 1 — SRS E . FBG KF
M KWR 8 Z % (P<0.05, P<0.01, P<0.001) (/& 2B. 2C) . Lid45 R £, QDSL AEH &z
il DKD #5224 K B v RS, I 98 L 5 U s B K

TE: A fURMBEMESNSRE R B wHEMAE: C. BHElt. SIEWAMLIL, *#*P<0.01; SEIALAAH
k. "P<0.05, "P<0.01, ""P<0.001.

Bl 2 ARREMRENBAS. 2B MHE %S = (X3s, n=6)
Note. A, Representative renal appearance photographs. B, FBG. C, KWR. Compared with the Control group, *#P<0.01. Compared with the
Model group, “P<0.05, "P<0.01, ""P<0.001.

Figure 2 Comparison of renal macroscopic morphology, FBG and KWR of rats in each groups (X=s, n=6)
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2.2 QDSL %% DKD X Ry bR & L 5 4R

WK 3 fran, Model 41k UACR. BUN. Scr. TG K T-CHO /K V¥ # & T Control 4H
(P<0.001) , 1 ALB /K°F W& 3% &% (P<0.001) . QDSL A Rosi T i fE & 2% %% UACR
(P<0.001) . BUN (P<0.01, P<0.001) . Scr (P<0.05, P<0.01, P<0.001) . TG (P<0.05, P<0.01,
P<0.001) K& T-CHO (P<0.01, P<0.001) f&#rH % 4. {H Rosi A F+m ALB 7K-F B 1E H
(P>0.05) . QDSL 5 Rosi [#ffk UACR. BUN #1 Scr [BURA 2. 7ERTTHE/CH 71, QDSL-L ZHB#
it TG MARE AR, HEZSHHARBEAEGIT#ES (P>0.05) . XELEREIR, QDSL fef K
2 1F DKD KEMIE AR SIhhekE & s 2.

E: SIEWAME, #P<0.01; HHEAAMLL, "P<0.05, P<0.01, *P<0.001.

Bl 3 &4 KRR TRIR LS (X£s, n=6)
Note. Compared with the Control group, ##P<0.01. Compared with the Model group, "P<0.05, “P<0.01, *"P<0.001.

Figure 3 Comparison of blood and urine biochemical indicators of rats in each groups (X+s, n=6).

2.3 QDSL B3 DKD kR HI'S HARIERG

HE. PAS & Masson 44t BT 7R, Control 41 KBS /NERGEMIER, REXLHEAE (K 4A) .
5 Control LA EE, Model 41K 5B /NERR RIS AE K, S TRIE T 2 M5 35 o 1 A= R &5 45 B A1k i 28
PAS PH YRI5 3, Masson Je i R B /NER R IR 4R 4E i AR I B3 2 (] 4A) . 5 Model
AL, 24 QDSL 3% Rosi TG &AM G /NERIES S SUR Y R 0038 . PAS FHMEY TR KB /N
BRI R IR 8 B 3 ks (| 4A) o s iTiEon, 5 Control ZLAHEL, Model 2H ' /INER Py 41 i
MBI 2 (P<0.001) , HE i 0 AR 23 ORI i 5 T AR 5 B /N ER TR EG I 0 2. 2 (P<0.001) . &
Model ZHAH L, 2525 25 20 B /N ER P9 41 A A 30 B 202> (P<0.001) i Jit T AR 40 ORI Jie Ji i L5 B /D
BRIATAR EL B & 2% (P<0.01, P<0.001) . QDSL 5 Rosi 7& &A% B /NER Py 40 Mo s K. 80 5 T AR 2 B0 K
g JE T AR B 5 T 5 SR AR AL, (H S 25 25 IR 22 S I G ik L (P>0.05) o ixXsegE R QDSL &
Ok DKD KRB /NERTFE AL .
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e 5IEWAM, "P<0.001; SHEAIAAE L, "P<0.05, "P<0.01, ""P<0.001.

Kl 4 KRS HIURBYP KT EMT (XEs,n=3,630X)
Note. Compared with the Control group, *#P<0.001. Compared with the Model group, "P<0.05, ""P<0.01, ""P<0.001.

Figure 4 Renal histopathological staining and semi-quantitative analysis of rats in each groups (X+s, n=3, 630x)

2.4 QDSL &3 DKD X R HI'S /KB REH

TEM £5 140 5 fizr, Control ZH K GBM JEFE L], EREMEN . HE51%5% . Model 41K i
GBM EVWERMEZEME, ER/ZaAGEEMEK, LREEE Control H % FIE N (P<0.01,
P<0.001) . QDSL 5 Rosi T &, B /NERIEEBEYE., &R S BMEWBRGE R ENE, 2
S8 /N (P<0.05, P<0.001) . iZ45RAESE, QDSL X DKD K 5L 4 B 8 &5 i) S B /N BR JiE
ik B B 1) S Bk 5L A B IR AR



VFERAE BT TGF-B1/Smads 38 B 8 706G P52 J7 4001 B P95 5 s A2 41 /L EMT 94 HI LA

N

VE: HSIEWHMEE, "P<0.01; SHAI4AMEL, "P<0.05, "P<0.01, “"P<0.001.

5 HFHKRE NREMAHME (X£s,n=3)
Note. Compared with the Control group, ##P<0.01. Compared with the Model group, "P<0.05, "P<0.01, "P<0.001.

Figure 5 Observation of glomerular ultrastructure of rats in each groups (x+s, n=3)

2.5QDSL i#% DKD A R SALR B M EMT IREWHRERIE

NHIT QDSL X 40 R B HAR R, R e 414k . Western blot [ RT-qPCR 3 F 5 i il
QDSL *f DKD K24 EMT FEMR ke s NERE A EMT fd. REais R ErR,
5 Control ZHAHLL, Model 2H 5 /NER R b 7 R A b5 B4 nephrin. E-cadherin BH 4 Ge €6 8 2 0 55, 111 (8] 5
FAGREY) col- T . desmin BHTEYL A B 5 (P<0.001) . QDSL T-iJ5, nephrin. E-cadherin ik
BE L, col-1. desmin £iZE3# FiIH (P<0.05, P<0.01, P<0.001,/K16) . Western blot 45} 5 %%
HIbgE R —5, (B 7) . fFERFEEFEKT, RT-gPCR 4 Bt —BiFsr 7 LR E AN REZ
(W 7>, H QDSL-H #1 Rosi FJ#EMEMMT QDSL-L (P<0.05, P<0.01, P<0.001) . Lih#s5H%
B, QDSL fe Mk 58I BEK T, Wifs DKD IRA N L4 M EMT Mo+ 1) 7 Rk, WESE QDSL
A LA ) L 40 EMT,  4i4m 15 /NakiE i B b s k.
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E: BIEWAMLLE, # P<0.01, SHAHAMLIL, "P<0.05, “P<0.01, "P<0.001.

6 Fug AL AT A ALK RF AU 4 EMT A EME A RIE (Fts, n=3,630X)
Note. Compared with the Control group, ##P<0.01. Compared with the Model group, "P<0.05, “"P<0.01, ""P<0.001.

Figure 6 Immunohistochemical detection of EMT marker protein expression in podocytes of renal tissue of rats in each groups (X+s, n=3, 630x)
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5 RS R T TGF-B1/Smads 38 B #8786 FH B 2% 77 #1008 bR 93 00 A2 01 EMT B8 4 AL A1) 11

W HIEWAME, *P<0.01; HHMAMLE, "P<0.05, P<0.01, P<0.001; 515 %% %A AHAH
b, &P<0.05, %&P<0.01, %&&P<(.001, @@@P<0.001.

B 7 FAKREHSULHMIP EMT brEWE A M mRNA )5 (x£s, n=3)
Note. Compared with the Control group, ##P<0.01. Compared with the Model group, "P<0.05, ""P<0.01, *"P<0.001, Compared with the
QDSL-L group, ¥P<0.05, #4P<0.01, ##4P<0.00, ®@@pP<0.001.

Figure 7 Expression of EMT marker proteins and mRNA in podocytes of renal tissue of rats in each groups (X+s, n=3)

2.6 QDSL M) DKD KRS 4H 2R TGF-B1/Smads 15 5 1@ B iE L

NIRRT QDSL ] EMT f L bl A FREE— BRI T TGF-B1/Smads {75 5 8 B <4 4> T
ff)# ik . Western blot 455 %% (& 8) , 5 Control AAHEL, Model 4HKE'E & i H TGF-B1 Al p-
Smad2/3 & [ K -F & ZF Jt & (P<0.001) , fi ] A5 5 2 F Smad7 [ 3R ik W) B 3 B (K
(P<0.001) . QDSL F-TihtH % FiH TGF-B1 M p-Smad2/3 KA A (P<0.01, P<0.001) , [ E
W Smad7 [JFEik (P<0.05, P<0.01) . Rosi H#t T TGF-p1 f i Smad7, {HX} p-Smad2/3 41
TER S5 . (EI™YT TGF-B1 Al Smad7 /K>F 71, QDSL-H FIRUEM T QDSL-L #1 Rosi (P<0.05) . iX
sezk BRI, ) TGF-B1/Smads J8 2% (1) i BEBUE & QDSL, JUH 2 QDSL-H, KIS MR-y 1FEH 1 E

BT Lz —.
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. 5IEHAME, "P<0.01; SHEMAMLE, "P<0.05, “P<0.01, “P<0.001; 5®&FAEFL T EHIMEL, #P<0.05; 5% 71
i ¢A A6 b, #P<0.05,

8 HAKR'FHL TGF-1/Smads {5 T B AR EHEKIL (X£s, n=3)
Note. Compared with the Control group, *#P<0.01. Compared with the Model group, “P<0.05, ""P<0.01, "“P<0.001, Compared with the
Model group, "P<0.05, ""P<0.01, ""P<0.001. Compared with the QDSL-L group, ¥P<0.05. Compared with the Rosi group, ¢P<0.05.

Figure 8 Protein expression of TGF-B1/Smads signaling pathway in renal tissue of rats in each groups (X+s, n=3)
A) Ay
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