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[Abstract] Objective: To investigate the protective effects of Zuogui Wan (ZGW) decoction on nephrotic syndrome (NS)

through the regulation of gut microbiota. Methods: Thirty male Sprague-Dawley (SD) rats were randomly divided into five
groups, with 6 rats in each group: The control group, model group, low-dose group, medium-dose group, and high-dose group.
The NS rat model was induced by tail vein injection of 6.5 mg-kg"' doxorubicin. After successful modeling, the control and model
groups were gavaged with normal saline (10 mL-kg") twice daily, while the low- (50 mg-kg"'), medium- (100 mg-kg"') , and
high-dose (200 mg-kg"') groups were gavaged with ZGW (10 mL-kg") twice daily. All rats were administered at fixed intervals
daily for 8 consecutive weeks. The therapeutic effects of ZGW on NS in rats were observed, and the optimal dose was screened.
Renal and intestinal pathological changes in rats were examined. Fecal samples were collected, and 16S rDNA sequencing
technology was used to detect the diversity and abundance of gut microbiota in each group. Results: Compared with the control
group, 24-hour urinary protein, serum creatinine, urea nitrogen, and cholesterol levels significantly increased in the model group
(P<0.01), while serum albumin levels decreased (P<0.01). These changes were ameliorated in the treatment groups (P<0.05, P<
0.01). Renal pathology revealed intact and orderly arranged glomeruli and renal tubules in the control group. In the model group,
glomerular atrophy, widened mesangial areas, podocyte swelling, disordered renal tubular arrangement, and numerous casts were
observed. Varying degrees of glomerular atrophy and disordered renal tubular arrangement were seen in the treatment groups.
Specific protein assays revealed increased serum levels of kidney injury molecule-1(KIM-1) and al-microglobulin (P<0.01), and
significantly decreased levels of E-cadherin, Podocin, and Nephrin in renal tissues (P<0.01), along with a significant increase in
transforming growth factor-B(TGF-B) (P<0.01) in the model group. In the treatment groups, serum KIM-1 and «l-microglobulin
levels decreased, E-cadherin levels significantly increased (P<0.01), and TGF-B levels significantly decreased ( P<0.01). Podocin
and Nephrin levels increased in the high-dose group (P<0.05). Additionally, intestinal mucosal atrophy, epithelial cell edema,
decreased goblet cells, and multiple inflammatory infiltrations were observed in the model group. The sequencing results of gut
microbiota demonstrate that ZGW can significantly ameliorate intestinal dysbiosis in rats, restore the abundance of beneficial
bacteria, and exert a profound influence on the compositional profile of gut microbiota. Conclusion: ZGW can alleviate renal
injury in rats with nephrotic syndrome by improving gut microbiota and protecting the intestinal barrier.
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2 IR W 2RO A S L AR AL R A e A AR

. 34 .

Wy, 88 5 0 LS 25 T4, 15 21 T 1 1 R B B K
T 5 B B BORAE-20 °CARAE . DL 3R AE X 7E L
BB R RHE ST 5E . B R S
R L B T A b B B A B A F (S
A183027, L 4% 25 mg) , H A R K BT L & A
2 g L MWAARRR .
1.3 Zh4¥ SPF %% M ¥ SD K B 50 H, f& i &
200 g, W H SR 2SI S oL, AR IE S
SCXK (%6)2022-0012, %d #% F SPF ¢ 5 4% 3l ¥ by
o aE N MR FR LR, PR BE R O (22+1)°C , 1B JE
40%~50%, 12 h 215 DG B3R, A K 5.
1.4 R ARLE AL E G KEL R Y
PR ZE 51 S b oE A8 B A it HUCMS69900012, fir
AIAEH TG S S e FREEK
2 FHik
2.1 MRS, MGG SR LSRR R
BEHLAY R IE W 41 B A, 22 F LR b R A
T2 6 Ko BRIE® A 50, Ha KR 2 2 # bk i 5F
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F1 ERAAXNNSKBREREN 24 hWREBHIFM (X£s5,n=6)
Table 1 Effect of Zuogui Wan on body weight and 24-hour urine

protein in each group of rats (x+s,n=6)

21 5 Fl4t/mg kg AKFE/g 24 h JR# 1/mg
IEH 4 332.00+7.16 17.80£6.11
LT 4] 284.30+12.11"  239.20+48.12"
e A AL 4 50 311.80+6.59  167.00+18.89%
Ze AL 4L 100 327.00£6.87"  138.50+14.12%
e T AL ) 4 200 334.70+9.42Y  104.70+11.02%

5 IE W 4 HE U P<0.01; 5 58 8 4 H 5P P<0.05, P P<0.01
(F2-F6l)

5IE R AR g, B2 K FL SCr BUN JJH [
s b % TF i (P<0.01) ,ALB i PR AR (P<0.01), S5
TR RBP4, 0 A HUARR ) o A K T [ e 5 e 1
(P<0.01), HAH8hr 2 5 RG24 S 22T L 8
il i 41K B SCr . BUN Il [ fis2 B &b [ A1 (P<0.05, P<
0.01),ALB 2 #E 5 (P<0.01), W32,

®2 AERAINNSKRMESCr.BUN EEIEZF ALB & BRI (Xs5,n=6)
Table 2 Effect of Zuogui Wan on serum SCr, BUN, Cholesterol and ALB contents in each group of rats (x+s,n=6)

2H 511 it /mg-ke! SCr/pwmol-L"! BUN/mmol-L"! JIE [ i /mmol - L' ALB/g-L"!
Ew 4 7.72+1.24 6.90+1.10 1.20+0.86 35.77+2.42
TR 2] 17.78+2.48" 17.67+2.10" 2.28+0.21" 22.35+3.57"
2 E LA ik 4 50 15.93+0.94 17.05+1.06 1.81%0.09% 25.35+2.16
JE VAL 2 100 14.85+0.86% 14.98+1.58% 1.61+0.10% 29.05+2.28"
26 JH AL 1 ) 4 200 12.12+1.18Y 11.72+0.81% 1.2240.10% 32.20+2.37%

F AT 0L 22 0 AL AT L ek NS KRR A 44 T i
AR, I b 2% 2l NS K BUAY I 7 2+ 48 A, HL s 7 i
F) 24 1 e B AT e X R BRIB T RSO B
3.2 ZEVHHULXT NS K B IE R 4R Ak By e 3E Sk
HE .PAS .Masson 4 {5 % £5 20 K BB U 20 21 17 0

8, R BE T AR BV /NERIE S M, R/NES &)

AN b B SE R HEBI R Y o BRSO R N B ik

B A, AR DX B, R A K NV L B R

PRI, HEBZE L, 87 PN a] DL R e A8 R R i T AR

Bl o % 23 25 20 R BUE A 20 1R IE R 3 B8R ] 7R
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FE Uk A% B ANERE B R A, B DR I B T BNV
B R e HES A X B . Masson 4t 8 R, IE
WA KRB EF AL R B eFdifh, 51E %41 ke,

HE

PAS

Masson

AR E YL B AR AL C-E. A2 T ALIE i Al 4L (2 06])
E1 ZAAWNSEXRERTELNZI (<40)
Fig. 1

K3 EAAWNNSKREAFLEUERMBEERAREENTT
(X+s5,n=6)

Table 3 Effect of Zuogui Wan on renal fibrosis area and glycogen

AR 2H BRI £F oAbt AR i, A AR A E A,
ZEVF AUH A A R R £ 4 A AR D . 4%
AR F A SRR R ILE 1. £ 3,

Effect of Zuogui Wan on kidneys renal fibrosis of rats in each group (x40)

F4 EAAXNSKRIMEKIM-1.al EREBHZI (F+s,n=6)
Table 4 Effect of Zuogui Wan on serum KIM-1 and

al-microglobulin in each group of rats (x+s,7=6)

deposition degree in each group of rats (x+s,n=6) %
4151 Fli/mg-kg' B BRI R R
EHA 3.37+1.32 5.91+1.93
LRI Z] 20.99+3.98"  24.65+4.74"
JEA AR 2R 50 18.65+2.43 21.2443.16
L ERI RSt 100 10.19+2.26% 13.1442.48Y
22 U5 A e 5 R 4 200 4.86+1.44% 7.33+1.13Y

2151 F 4 /mg-kg! KIM-1/ng-L" ol 3K % 1/mg- L
1E 4 0.62+0.08 11.80+2.31
R 2] 4.21%0.16" 61.13+2.15"
JE VA FUARH 41 50 3.81£0.12Y 58.37+1.33%

e VAL bR 2 100 3.23£0.13Y 46.45+1.25%
7 VA AL 2 200 1.94+0.15% 23.97+1.58

3.3 AR NS KRG RS EEARER 5
TE 2 B, B R AR BRI T KIM-1 A ] - Bk
B E TR (P<0.01) . SEAILA LE, A H L%
34 20 v KIM-1 T o1 -f0ER 88 1100 100335 5 B 2 R
ik (P<0.05,P<0.01). W7 4.

X ERUEE 21 8L HE 1T Weatern blot /I & B, 5
1EH 4 b g, B8 21 1Y E-cadherin . Podocin , Nephrin
i FE AR (P<0.01) , TGF-B i % T & (P<0.01) ; 545

W R, 4% 45 25 4 B E-cadherin W F T & (P<
0.01), TGF-B 1 3% P& 1% (P<0.01) , 25 ) e & 1B 85 24
SRR BA I, 22 U5 L ) 4 Y Podocin  Nephrin B I
TH (P<0.05) . WL 5 K 2.

3.4 ZEVAFUXE NS K B GE Bf BRI AR S 4E T R T
ZHT AR T 5 B 200 mg - kg 9 22 H ALK
FGRIAE S I 22 52 50 i 25 957 B . HE Ml AB % (5,45
E TN R N R TR I o B K

%5 ZZVIHF NS AR E-cadherin, TGF-8.Podocin,Nephrin T 8§ Rz &M (F+s,1=6)

Table 5 Effect of Zuogui Wan on expression of E-cadherin, TGF-B, Podocin and Nephrin in NS Rats (x+s5,n=6)

45 il /mg kg E-cadherin/GAPDH TGF-8/GAPDH Nephrin/GAPDH Podocin/GAPDH
EH 4 0.86+0.04 0.37+0.02 0.69+0.01 0.94+0.04
AR 2] 0.31+0.03" 1.20+0.02" 0.56+0.02" 0.70+0.02"
A EPIR iRk 50 0.39+0.03" 1.09+0.07> 0.58+0.02 0.70+0.01
ZE VA S R 4L 100 0.71+0.02% 0.81+0.08 0.580.02 0.71+0.01
ZE U A e ) R 4L 200 0.74+0.03> 0.58+0.09° 0.60+0.03% 0.73+0.03%
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TGF-3 50 kDa

E-cadherin SR o — o—— s |2/ kD2
Podocin 42 kDa
Nephrin 125 kDa

GAPDH

37 kDa

A B C D E
2 FAXRERFFUEEANERRIAEK

Fig. 2 Electrophoresis of specific proteins in kidneys of rats in

each grou

91 T ML B BB T A R
BRI 60 2 L B B S5 20 M
O 20k B B S 5 I K e B
S 200 B 5 O SS  FOBR A B
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e B 220 M 58 L A B
LD 20 B 0 5 2 P
. WE 3. %6,

74
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Fig. 3 Effect of Zuogui Wan on intestinal pathological sections of
rats in each group (HE,x10;AB,x10)

F6 EFAMEHRRABLERMRABMBEHZMN (X £ 5,n=6)
Table 6 Effect of Zuogui Wan on number of goblet cells after AB

staining in rats of each group (x+s,7=6)
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