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W E BH AT FREGEEIEITANAE S 2 LA RE G A B (IgAN) X A iE @ B2 Lz P e RS 1ER . Ak
F A SD K A EAS A = & 40 (Normal 20) Fe b il w4 K A B F i O & G+ T IR 4w A% Fo % i iR AR+ 2
FIRIES G % HE 0 R IgAN KRB, 2B o o9 K R AL A AR 28 (Model 48) (AMNALIE 55 75 1K) 242 (BQTQ-L41) |
AR 5 A F 4 (BQTQ-H4) Atk i 2a (BZP 41 ), 54015 R, BZP 4L § M M AREA] 10 mg/kg, BQTQ-L 42 .BQTQ-H
AR R A ANAE 5 7 9.81.19.62 g/kg(vh A 25 %) ,Normal 2047 Model A K R H SRR AR K, R 1K, EE8H,
SR F £3H8.10,12,14,16 Bt &2 K K4 24 h & & (24 h UTP) &85 T R K% 25 5 4| 2 o 75 WUBT (Scr) Fo s f & R
(BUN) 42, VLA A 520 2% 32 20 T Ao B/ 3R IgA 0% B A it AR 0L s o A7 &40 RO M 8 TA B A LA 91 B s B ML T 2
A 1T(Th17) B M T 40 e (Treg) Hofs) Fo = HAE (Th17/Treg) . £55R 5 Model 414816 ,BQTQ-L 48 .BQTQ-H 28 X & B/ 23k & Bt
o0 MG A e SRR A S A P RAE  ROE an IR AR, 3 24 h UTP &2 (BQTQ-L 28 % 14,16 )8 ,BQTQ-H £1% 12,1416 ) , Ser,
BUN 4%, IgA MM R 3538 50 3% | SR A 1 11 4948 %4 3 B, Th17 ¥ess), Th17/Treg 34 2 3 4% (P<<0.05) ; Chaol 54 . Observed spe-
cies 4544 . Shannon 45 £« . Simpson 4§ £ (BQTQ-H ZLF& 51 ) , 34T 1 1] 49 A8 %5 F JE Fe Treg Yol 35 2 F 7+ (P<0.05) ; £ F-# £ 4 &,
#% c_Clostridia(BQTQ-L £ vs. Model 1) .g_Ruminococcus(BQTQ-H 4 vs. Model 41) %, #5188 AM4.i8 % 7 7T akad A4 i i A #%
#8.25 %2 Th17/Treg % 9% T #5 R 2% fR IgAN X R 5345 , R 38 B IEAR 745 A
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Study on the regulatory effects of Buqi tongqiao formula on intestinal flora and immune balance in IgA
nephropathy rats

XU Jinjiang', ZHANG Man*, WU Qiuye', GUI Xiongbin’ (1. Graduate School, Guangxi University of Chinese
Medicine, Nanning 530200, China; 2. Dept. of Scientific Research, the First Affiliated Hospital of Guangxi
University of Chinese Medicine, Nanning 530023, China; 3. Dept. of Otorhinolaryngology, the First Affiliated
Hospital of Guangxi University of Chinese Medicine, Nanning 530023, China)

ABSTRACT OBJECTIVE To explore the regulatory effects of Buqi tongqiao formula on intestinal flora and immune balance in
immunoglobulin A nephropathy (IgAN) rats based on the theory of “treating different diseases with the same therapy”. METHODS
Male SD rats were randomly assigned to the Normal group and the modeling group. IgAN rat models were established in the
modeling group by intragastric administration of bovine serum albumin, subcutaneous injection of carbon tetrachloride and castor
oil mixture, and tail vein injection of lipopolysaccharide. Successfully modeled rats were then randomly divided into the model
group (Model group), Bugqi tonggiao formula low-dose group (BQTQ-L group), Bugi tonggiao formula high-dose group (BQTQ-
H group), and positive control group (BZP group), with 15 rats in each group. BZP group received intragastric administration of
benazepril hydrochloride (10 mg/kg), while BQTQ-L and BQTQ-H groups were given Bugi tonggiao formula at doses of 9.81 and
19.62 g/kg (calculated as raw herb weight) , respectively. The Normal group and the Model group received an equal volume of

normal saline intragastrically, once a day, for 8 consecutive weeks. The 24-hour urinary total protein (24 h UTP) contents were

measured at weeks 8, 10, 12, 14 and 16 of the experiment.
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After the last administration, serum creatinine (Scr) and blood

urea nitrogen (BUN) contents were detected. Renal

P& A 2 (No.2025013)
* BB TG, B0  INRHRIE R P EE 25575 histopathological changes and glomerular IgA immune complex
E-mail : 2470155344@qq.com deposition were examined. Additionally, alterations in gut
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PRI PYESE A . E-mail: GuiXB2008@163.com cell 17 (Th17) and regulatory T cell (Treg), as well as the
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ratio of Th17 and Treg (Th17/Treg), were analyzed across all groups. RESULTS Compared with the Model group, rats in both

BQTQ-L and BQTQ-H groups showed alleviated mesangial cell hyperplasia, reduced matrix expansion, and decreased IgA immune
complex deposition in the glomeruli. The 24 h UTP contents (at weeks 14 and 16 in the BQTQ-L group; at weeks 12, 14 and 16

in the BQTQ-H group) , Scr and BUN contents, IgA-positive area fluorescence intensities, relative abundances of Firmicutes,
Th17 cell proportions, and Th17/Treg were significantly decreased in both BQTQ-L and BQTQ-H groups (P<<0.05) ; while the

Chaol, Observed species, Shannon, and Simpson (except for BQTQ-H group) indexes, the relative abundances of Bacteroidota,

and the proportions of Treg were significantly increased (P<<0.05). Differential microbiota included ¢ Clostridia (BQTQ-L group

vs. Model group) and g Ruminococcus (BQTQ-H group vs. Model group), etc. CONCLUSIONS Bugi tonggiao formula may

alleviate renal injury and exert a renal protective effect in IgAN rats by modulating intestinal flora homeostasis and Th17/Treg

immune balance.

KEYWORDS Bugqi tongqiao formula; immunoglobulin A nephropathy; intestinal flora; immune balance; treating different

diseases with the same therapy

R 1 A ' % (immunoglobulin A nephropathy,
IgAN) & LUE /NBR R A0 M3 AE BRI 22, 1 1gA 5L
IgA R F 5% 5 5 WITE R IEIX DU RHIE A — 2S5 /)N
BRE , LR R AR I PR AR RR BE 2 1 PR ol 2 I
PRI, 2 4 3K 1B 8 0L 04 Dt R B /N Bk
IgAN & BUR H 2R W M S 2 N 2 — , 45 H K
JE M AL oo UTE R & T ™, HAET, A5 Bk R
AT T 1) Bz A% ] st AR 2 411 ) 3500 45 245 00 I DR
JH T 22 IgAN S8 (9500 1 Jig |, (H K 2 25 W K 1 i 1
AR g R A EE L Y S A KU, HLR Ay A
P07 IR A s itk e M AR B W L RS —
AR IgANIRIT F-B b2

FH 1 T8 Tl A A A 2 1 | %) 85 B £ 2 e A 8 B I
SR IgAN A I OCHE T R, W ds i, R
TH PR P38 o T 4 AP s A% (A R A5 ) I T 48
JH AR AR S P 3 #2 [ Toll #3714 ( Toll-like receptor, TLR ) %
FEPRAEHERTUH B 20 ) TgA OIS 40 Bt 46, AT A
T IgAN Y A= i Jret™ s i) 814 fizp 3 TR ] B2 2 i
IgAN FYTETE SRS .

HNRGE S T ) R 2 R AR A — B s B -
W A Al XA 06 9T 8 IO £ 4% (allergic rhinitis, AR)
AT, HE K S R BHF R o
¥ A A TR S T R, AR TR A2 A
RIS A B, AN 75 ] sd sk e A B Ve T 4 17
(T helper cell 17, Th17) 5 3 55 ¥k T 2 Jfl (regulatory T
cell, Treg) LU {EL(Th17/Treg) AP S i | PAsE i A
T2 it [R] Ry G e PR 1 AR™ . “ S [y ™ 2 rh B 2
VS HRIERG 1Y E ZAAR I, A O AE TR XA [R50 4 AR
R HLBEATIR YT o WFZEHE I, AR 5 TIgAN ¥ DLIE fE A%
S EMRTE RE SR R R BEASTR AL, U5 B LB = iR DA
i R PR IEREAS, AN 5 7 a1 A R AR AR
MDA LG, AU % B el IgAN 1 77 .
T, AHIF5Y LA 1ML F 25 H (bovine serum albumin,
BSA) | g Z ¥ (lipopolysaccharide, LPS) F1 P4 & 1k fif
(CCL) WA 15 T4 1 TgAN K FRUBLAL B 1 S [ R

TEZED; 202545 36 44 20 1

BRI VAl AN 25 7 % TgAN K B B4R i i
L g 308 T R L T AR L 200 J S 0 4 A8 A A SR 7 1Y
TEAEVE LD, LB A 505 S [ ™Rk A IR
(14 e R B PRI RS

1 #F#
1.1 FE{EE
AW T 3 AL 840 45 YIX20/1 BRI R L 2544,

PeH A (JL R R BT & A R T 7)) |, BS-
240VET %44 [ gl A A0 /WA (ORI B = 4 B2 7 L 7 i
AR H ), CytoFLEX S %3 24 ifg{% (3% [ Beckman
Coulter 24w ) , BX63 %Y IF # % i 73458 ( H 4% Olympus
s HE)) , ASP300S #Y 4 [ gl 41 28U K AL (78 E Leica 24
7)), Histostar 5 2 2L A1 3 4L . HM355S Bl BLU] F AL (35
[E Thermo Fisher Scientific 23 &) ) , DP360 %I 4> H sl &f ¢
—{RHL I IR AE AR A A BRA D 45
1.2 FEHRBSIEHA

B A0S JRIT e SRR HRR S SR R B
H Pl ZE 25 4 BR A | (HE 5 4393l S 20240103
20240103, 20240601, 20240201, 20240201, 20231101,
20240304) , 5 H-A HRR 7 B0 B )P 7 = a2l A
FRZN ] (HE5-43 51k 240304601 . 240300805 ) , 411k A
W 8 D] 5Er A AR 25k R B A BR A |l (HiE SR
2403101) , f0f A7 1% - ) B D1 223 BRI 245 MM A7 R 2 )
(524 240301 ) 5 EIRIR A B T PG B8 25 K22 55—
J& BE Bt 25 o R W, 802 e 24 2 K R R FAT 245 2
FE R E

LR R DUAR 1) - (BHAEXT R, H1E5- 0000077708, HiLks
10 mg) W [ i LA 25 M0 e 47 BR 23 7] s BSA (LPS (4t
543512 V900933 L.2880) Iy H 3% [ Sigma-Aldrich 24
A ; CCL B JRR T (4L 4331 24 C805332,69006811) 14114
H = 25 £ A A 22 1855 A PR w5 10035 HLE (serum creati-
nine, Scr) . Il./K & & (blood urea nitrogen, BUN) £ il iz
Fil £ (2435114 10500045700 , 10500045200 ) 4714 [ 1
I Hi A W B 7 L F B A RN 6] 5 AR -4 (HE)
Geta i) & L PR A R I R & (5400l A G120,
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BC5655) 1 H At R ERHEA R A Al bt IgA 2
e EBUAR (LS bs-10491R) Iy [ AL B 1B ZR AL AR A
BN 7] 3 SR AR D6 E (FITC) AR LU F4i f 1gG —
Pt (HHL5 33107ES60) Wy B 28 2 A= Wk 47 e A R A Wl 5
FITCHRiEAPTR B CD3 B g b i (45 561801) 11 4
& [E BD /A A ; 3] % ¥ & [ (allophycocyanin,, APC )/cya-
nine7 FRic AIHTR B CDA A #5415 1 (phycoerythrin,
PE) #Ric A4T K B CD25 HiA | Alexa Fluor” 647 Fric i1
PR B SLAE E H (forkhead box protein 3, FOXP3)HiiA
(#5423 51°4 201518 ,202105, 320014 ) ¥4 A 3 [ Bio-
Legend 7 7 ; PerCP-eFluor 710 #51c A P K B CD8a T
& \PE-cyanine7 #nic B9 K B 40/ 17A (interleu-
kin-17A, IL-17A) TR 20 A 00500 & (52051 A 46-
0084-82 ., 25-7177-80, 00-4975-93) 34 1 [ 2% [E Thermo
Fisher Scientific /A &) -
1.3 KIEEIY

SPF ik SD K FRL 80 L, /R H 180~200 g, 4 F ¥
T R SR sh WA BR A F L sh AR eV TS
SCXK (¥#1)2019-0001, 47 K E¥18 3% T SPF Bt i
R85 (JELE 25 °C, AN E 50%~60%, B 12 h 't IH/H
R N, A B oK. AR R4 b E
R 2F SR S AR RS B2 D 2 A AL E (AL 5
DW20240319-060)
2 FHik
2.1 ZREMTHIE

PEE %2 HE BHT 23R 4 AT
P A TR S (R L 20:12:12:6:10:2:15:10:
10:3:9) ,JRAT, i 12 £ 5 /K29 30 min, 2 Kk &3 5 7%
SCKFIAE 60 min, 1 98 5 257 BN 12 f5 50K A vA AT
LI s B IR IE W, T 50 °CAE AT U gk 76 & 19
JE N 3 g/mL (LA 2551 IR 4R W, T —20 °C
TRAE, 2
2.2 HE EES%H

B SD KR 80 HL i i MM IR 1A, BlHL A R 2
2H (Normal 4,17 H) FIxE R4 (63 H) . BGERIA KR,
Fi HEORH 56 SCHRS 7 v I et |+ E Tg AN R BRUBE 7R . 3
BSA R (LK 7)) 400 mg/kg, BaR 1K, 545 8 i+
BN CCLATE BRI AW (R 1:3)0.4 mL,
JA LR, FRek 8 Ji + B 5 ik 11 5 LPS[ AR 2 £ 2% v i
(PBS) & #110.05 mg, 745 6 .8 KT S 1 k., T8
FAAR  BEHLEE 5 H R B (Normal 41 2 H, #4620 3 H) A
P GEEIIIE , %5 Normal 2H K B /INsk A A U 20 I,
TgA T A WUTRL, I 1 AR R BB /INER P9 A7 A K
RHUPE TgA S8 2 AP UURL, T 3 B Tg AN B A1 &7 il B
Ty CEAREAE I 2.7 550

P XA 2 1) K BB HIL 53 A A 2 (Model ) 40 #b
AGE S TR 2H (BQTQ-L 41 ) ANl 75 7 s 751 2
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(BQTQ-H 41 ) . PHPEXF R 20 (BZP 4 ) , 4 156 H .
BQTQ-L 21 .BQTQ-H 41 K fR 4378 H 4Nl 75 /7 9.81
19.62 g/kg (LA 2 it AAE BRER KO 51 00
[E]3A 7 BRI, 2300l A R AR08 1 S L 2 F%4E S BQTQ-L
2 \BQTQ-H 41 ({55 ) s BZP £H A il JE 5 £h 12 UL A1)
10 mg/kg (LA BERACHTE I, 7 52 7% TS50 S G SC
k% B ) ; Normal 2 Fil Model 2H K R B SR FH 4R 1
A RER IR, 1ELL8 A,
2.3 HEARIE

3 F LR A 8.10.12.,14 .16 Ji R , W A2 45 41 KB
(ZEEAEIK) M 24 W R, & . RIRG 255 W45
H KRBT B , T —80 °C M RAFE, & . FiRkER
ETERMU , DR IS 2% 13 H 280 3 mg/kg RIS 2
KB, 208 F3hbicR A At , 25 11 Ul KR AR AE,
FRIBUCHOBUE | B B X2 DI I, 8T 4% 25
B EE %
24 24hREAESENE

HR“2.37 T T 4520 6 H K BB IR) S50 24 h R, R
FH PR AR & (E a3 ) K2 24 h JR 25 1 (24-hour
urine total protein, 24 h UTP) {1
2.5 IfiE Ser BUN & =ilE

HR“2.37 000 2540 6 R B IAE , F 5 8 T e 2
hJ5, FT 4 °CFLL 3 500 r/min #5.0> 15 min, 5355 b2 I
T, R 4 A 3 A AR 23 B A 5 45 20 K BRI T Ser M
BUN %,
2.6 BHELARENE

H“2.37 T T 4% 20 6 HUK B2 4% 22 5 W B VA I 1 5
A8 h ' BFAHA B3 2 GdE /NGB AHL I E T,
WUHATINAK GBI R0 AR, DL S pm SRR A T 22
YK, F 45 °CIR/K R 1~2 min, F5 8] B 52 &R IF R
FH B 2035 B85 1, T 98 °C F # K 20 min J5 1R-4F , %
Fo BUUI R, 2% FUBS KIS AR IR ARG L 1%
LIS, B DA PR e B A 1 8 B IR K R
B HLUE S0, AR IR AR
2.7 BNk IgA REE S RERET

SRR DO CTEREI . BRL“2.37 30 F 441 6 HR R
B UE B, 2,67 T N Tkl A Y R o B
R 2 H RS 2K, N2 e R T iR B
LA 3%BSA T 37 °CN &1 1 h; i N IgA —$t (B B i
H31:1000), F 4 °CTEEIEF IR (>8h); LAPBS Tk
U3 UK T INARN 1gG 9t (B R 1:100), F 37 °C'F
WG E 2 hy DL PBS VR 3 UK, FELABLDO G K B )
100 pL 35 Fr, fff B 2 0 1 3B W 22 01 R 4R M, 1l
Image J FAAT 45 2R BRUEF /INER Y Tg A PR DX I (S 2%
T R EE , LR M 1IgA S 2 A W iR
T

thEZ 2025 4E55 36 4245 20 31



2.8 FAEEERN

HU“2.37 0 441 6 HOR BRI SRR A, 42 BRR &
Ui I 5 3 Ao IR R A v 4 Ak i B DNA, I3 3 £ 16S
rRNA V3+V4 1] 75 [X (341F . 805R H 5 | # & 41 73 51 N
5'-CCTACGGGNGGCWGCAG-3" .5'-GACTACHVGG-
GTATCTAATCC-3" ), HUUi5 PCR =¥, st E Y £
FEPEIN Y SCE , 2R FH Tlumina - 45 PEA 7 55 18 05 , 35250
P45 58, IF 4T Alpha Z VLS  Beta ZFEE 7347
Yy FP AL A BT RN 25 S A oy B o 3R I A AT Fh A
SR A=y = 2B AT B H] 52 B

Hdr, Alpha Z #4145 Chaol $5%% . Observed spe-
cies 5% . Shannon TE %% . Simpson $5 5, 7] [z BRAEA 7 1
BREA RN 5 B 5 B, Beta ZREME BT A035 1800020
B (principal component analysis, PCA) | =& Ak #5 43 Ht
(principal coordinate analysis, PCoA ) , 1] )z M 7% 1] 4
Tl 26 B 1) 22 57 5 W b 4 I AR X = B R R I3 L LA
AR = B HEHIT 3 57 19 Sy D 3 TR B 5 3 ok 2 [ A 7 22 5
(linear discriminant analysis effect size, LEfSe) 43 #T , LA
2% 31591 4347 (linear discriminant analysis, LDA )%/ {H
(LDA [B{E 4 3, P<<0.05) fifi 1 25 20 A BB A 1 22 5 1k
ZEL//
2.9 SME M SR FEEIRG T

H“2.37 300 4520 3 R B A, JEAT e b
HUBTEE 4 IR AR 200 WL, 24 21 40 i 5 o4 4 e, F
37 °C.5%CO, T} F= Jl 4 hs WAL AL, in A & CD4,
CD25 HURMIR AW (=& B2 2.5.0.5.2.0 uL),
F 4 °C R BEEIFE 20 min, PEAT AN L bR T 5 74 Wl 5
J&i , AT FOXP3  IL-17A Bk BIR A (R B 2.5
L) A7 P e e 5 SR I S 4 SR , Flowdo V10 %t
o 45 41K B 42 I Th17 , Treg L5 (Th17 LA CDA4 | IL-
17A #71C , Treg Lk CD4,CD25, FOXP3 #ric ) , 354
Th17/Treg,
2.10 ZitEFZE

K JH SPSS 26.0 F1 GraphPad Prism 9.5 % {2 X $5 4f
PTG T . FF A IES A TR x £ 5 3R,
22 8] AR FH B PR 38 22 00T, a0F— 25 T G L AR
LSD-1 556 s AFA IR BT HE ORI M (P, Prs) %
7N, 24 18] R FH Kruskal-Wallis #6556, i — 25 99 [
R Dunn K56, K56 K HE @=0.05,
3 H#HR
3.1 #MRBEEHITIgGAN KR 24 h UTP S =M

5 Normal ZH A [t , Model ZH K FR 55 8.10.12.14.16
Jil Y 24 h UTP & #2127+ (P<<0.05) . 5 Model 4H
I, 4 25 W 40 KB 24 h UTP & 394 ik A%, Hrp
BZP 21 1 BQTQ-H 41 K % 12,1416 J& LI} BQTQ-L

TEZED; 202545 36 44 20 1

ZHRBUES 14,16 A B9 24 h UTP & &34 | FE L (P<

0.05), 4R WEL,

x1 WREBEHHXIgAN KR 24 h UTP S 2RI 2N
(x*s,n=6,mg)

4 #8J F10R 1R F14R #16

Nomali 101591969 116762650  11544+2560  11277£2084 109571833
Model4l 3576517835  456.73+125.00° 4T242414930° 500645977 53.73+49.19°
BZP4 3409919288 387.01£67.07  3293544762° 33611448320 344.10£38.02°
BQTQ-LA  356.02£5857 4100716667  379.54+4874 3686314795 35435+7186°
BQTQ-HA 346557757 3909519721 31178+5480°  32637470.74° 3135443617

a: 5 NormalHAH L, P<<0.05;b: 5 ModelZHAH L, P<<0.05,

3.2 #REFHITIgAN KR IM0E Ser BUN 2 2RI

5 Normal 414 kb , Model 21 K fUIfiL 7% Ser . BUN & &+
¥y Tt (P<<0.05) ; 5 Model ZHAH L, 45 2591 21 K
1ML 3 Ser. BUN & i ¥ 8 3% B& K (P<<0.05) . %5 R
k2,
Fx2 MREFHITIgAN KR IMiE Ser BUN 2 ER

il (x+s,n=6)

413 Ser/( pmol/L) BUN/(mmollL)
Normal 41 625011314 8151188
Model 4] 89.83£1091* 1270+2.15
BZP4] 7383823 8331153
BQTQ-L4 72.33£9.65° 9651149
BQTQ-H#! 76.67£10.60° 9411168

a: 5 NormalZHAH H , P<<0.05;b: 5ModelZHAH Y, P<0.05.

3.3 #FREBEHE AT IgAN KR BHEARERG R IgA &
EE SR

HE Y2 (8,25 5 5 5% , Normal 20 K B /NERZ5 40 1F 3
Al ol e Ken B T SN 7 = 4 N = 711 )
RV ARL T , 25 K0 S8 3%, R DL ZE 4 ol 5k 5 B ) o oA L I
I A wl RAE IR . 5 Normal ZHAH L , Model 4H K
B /N R X H R I8 1) 2R S 00 i s A R R o e
22 3 B 8] 5 P on] LK RORE A IR, R B N 2R 4
WEREAE RS . 5 Model ZHAMI HE , 45 2541 K U /NER &R
S 4 L 0 A R B 14 A 35 Tl B /N S A I
BB/ INEYT KRR BRI, 9% A 20 RIS VR A AN [ A R U
AR UL B INE AR AT . ROt s R
7%, 5 Normal 41 (13.84 + 2.34) 41 #H Lt , Model 2H K B 15
JNER ZR XL TE A0 I A RE TgA P X I 1 2 G o i
(55.31 +6.68) i 3 JI &5 (P<<0.05) , 5 Model 404 Lt
BZP %1 .BQTQ-L 2 .BQTQ-H 4 K fL B /NER I TgA BRI
X BAT B 46 /), FLE St B (30.73 £3.70,44.30 + 3.55,
36.94 +4.83)H i FHFEML(P<0.05), 45K 1,
3.4 #MIBEFXT IgAN X B 7B BB 2200
3.4.1 M ES 0B B Alpha Z2FE M A5 IR

5 Normal HAH It , Model 20 K B Chaol 3558 i &
AR (P<<0.05) . 5 Model 41 4H b , 45 25 9 40 K B
Chaol 5 %% . Observed species ¥ %4 . Shannon #5 %1 (BZP
ZHI4 A1) . Simpson 15 %4 (BZP 41 .BQTQ-H 2H [ 41 ) 1 i
FTHE (P<0.05), 453053,
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eI

50pm

50pm

A. Normal 4 B. Model 4

AOFF B NR R BRI A s 2L O IgA TR B YITIRL

50pm

C.BZP4 D. BQ

50pm

TQ-L 41

50pm

E. BQTQ-H#1

&3 WK

HIR

Bl #SEHFFHXIGAN KR EHLRERG K IgA REE S YINAR I 2HE

SME[M(Pss, Prs) ,n="6]

18 55 77 XF IgAN K R B% i B £F Alpha Z#1MH

gt

Chaol #£51

Observed species #H5(

Shannon f& 51

Simpson 8L

Normal 41
Model 41

818.79(666.58,963.40)
53740(508.33,579.83)°

630(557,824)
536(526,558)

5.57(4.80,6.08

095(0.89,096
0.90(0.88,0.93

( ) )
( 557(5.07,631) ( )
BZPA 732.40(672.50,756.51)° 743(685,831)° 648(6.37,680)  0.92(091,0.93)
BQTQ-LAL ~ 988.54(910.98,1016.98)" 881(788,985)° 722(681,755)°  0.97(0.96,0.97)
BOTQ-HA  729.50(633.99,791.13)° 796(699,1017)°  6.72(6.22,7.80)"  0.94(0.91,095)

a: 5Normal4IH k., P<<0.05;b: 5Model 41 k., P<<0.05,

3.4.2  FMGETE N TE R Beta Z2 R 520

Model £H 5 Normal 1 \BZP 21 .BQTQ-L 1 .BQTQ-
H 21 T 25, 28 B 4 B) i A P 2E R 5 40 A i 25 5% 5 it
A, BZP #1 .BQTQ-L 41 .BQTQ-H 41 5 Normal £ 4 Jif &
B, PR A A K R I 1B T Y 4 L4 8 5 Normal
HB AR, ZERILE 2,
3.4.3 AN ES X B R R AL AR s

FENIKF- (B 3A) L, 3R S RHE 43 30 JERE DA ]
Firmicutes . 44T 5[] Bacteroidota . itk [#[ ] Actinobacte-
riota, 5 Normal 414 Lt , Model £H < FiUJSEBE B [ 114 4H %)
F AT B A= (P>0.05) , TEUAT T 1T A9 AR G 3 B I %
FEAIR (P<<0.05) 5 55 Model 41AH LL , 4 25 ) 4L BE TR 1] 1
AERT = B 4 S 2 AL, UL TRT T A AR T = B 34 k2
15 (P<<0.05) ; #5240 K BRI R T TR BEAR L, 25 57
BIG 2 EE X (P>0.05) . £FJEK (K 3B) I, 3Fpk
PR 3 R FLAF TR & Lactobacillus W& B5 W FLFT 1 &
Ligilactobacillus , .ER T J& Monoglobus ; %41 K FR_ A #
FEARXTEEEAR L, 22 5 G2 L (P>0.05)
3.4.4 %I*-mﬁx%ﬁﬁ%ﬁﬁéﬁﬁi%ﬁﬁ%ﬂﬁ

LEfSe 7345 R ik , A48T Normal 41, Model 41 1)
20 Fh 2 AW 40 FE ¢ Clostridia UCG-014_unclassi-
fied. o_Clostridia UCG-014, f Clostridia UCG-014 un-
classified s Clostridia UCG-014_unclassified 55 ; 5 Model
ZHAH EE , BZP 2H 11 18 Fih 22 5 1 A4E W) 3.4 £ Streptococca-
ceae.g Streptococcus.s Monoglobus unclassified % ,

BQTQ-L £ 11 22 F 2 57 8 AE ) £ 4% ¢_Clostridia ., o_Os-
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z 5\ = o - Ayt —H— Ty kY
2 ARIBE XS IgAN X FR 7B B B¥ Beta S 1E 1R

2]

cillospirales .o_Bacteroidales 55 , BQTQ-H ZH i) 14 Fli 22 5%
WA YA FE @ Ruminococcus . s Ruminococcus_unclassi-
fied .f Lachnospiraceae 55 (PR F-7 8 , AH G245 e nl H A
SCH UL B A A R R AR R R R R 1) o
3.5 AMSIBE 7R IgAN K R AME M S & HEAREI 3200
5 Normal Z1AH E , Model 20 K B4 A ifil Th17 oA
Th17/Treg 4 . 2 T+ , Treg Ho ) i & F&AIK (P<<0.05) .
5 Model 1A LE, 4 25 R AP ML Th17 Hefs]  Th17/
Treg 4 [ FFEAIX, Treg LL i1 2. 3 7t s (P<<0.05) . &%
TRV 4 (BR TR i , AR G =X B T4 AR SO 0 — 4R
A s R AR R 2) .
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I :Normal 41 ; Il : Model 41 ; I : BZP 4 ; IV : BQTQ-L 41 ; V :

BQTQ-H#,

B3 *SEFHF X IgAN X RFE R B FEMRE
i)

R4 IFBEEF X IgAN KR Thl17/Treg %% F & H
M (x+s,n=3)

a5 Thi7 /% Treg HL 1% Thi7/Treg
Normal#} 0324003 16564072 0.019+0.003
Model 41 13240.18° 7041024 018840032
BZPH 0711024 14342170 0.050£0.019"
BQTQ-LA 0891014 1515177 0.078£0.009"
BQTQ-H4 07140100 12764246 0.058£0.018"
a: 5 Normal#HAH [, P<<0.05;b: 5ModelZH A 1, P<<0.05,
4 g

FEESA IR TgANTIX— i 44 , AT 408 Hoil PR 2 B
DA IR PR DR S , 5 T i R A
A CREPT M 57 T AR VB A IAE R HL BT Z TR
M, G PP SRR AT TRE PR , (R ZRAM R S , 2 T
LB HE, S50 B DRSS AR SCM S AR JE— b
IgE S AR R SAE RN , i B B Y, 22 ph U
N R A\ LE R R T, R B R 5 A A TR
AN A B 2 B AT WL, 3 o i R
P S HEE A 2 RE SRS T S VIR G A5 S [RIiR ™ Z A

HNIE 75 77 B RS BES A LR 252175 TR
2977, T AR BRTT . 5, SR AT AR £ [
RIVBH, 2 5 58 ol @ i as i, LARY B R4 LR IE
PELLARE G125 A, SR X8 5 JRITT REAE L £
AR S HEM TR ST T T AR R , B B
SES PP A T R AR KR 2% ; e LA H
FARNIE 2518285, 3052 2 U 3R PRIEAR A Z s

T2 2025 4F5 36 45 20 1]

AHIGE N S [RGB A, 3 A P TgAN K R
TIHFHT AN 755 4 TIgAN BT FRCR , 45 R iR, S5
RUZH A EE , AN 25 7 FRAIR T IgAN K ERIMLYE Ser . BUN
EE. ARSI R 24 h UTP & &R VFAL T 4NV
W E5 0 g AN KRRk R B2, 45 9 R, A 26 12
JEIRES v 79 S 75 O AT A 0D R BRUR B Y T
WA 14016 8, 50 4] KRR 24 h UTP & &34 5K
T Model 41, i —IESC T #8038 75 77 X IgAN A k38
YEF o 97 BRAR 5 508 JE PPAR TgAN YA TR 1 o) — T
FLHRBR , ARFFTAY HE YL (45 9 WoR N0 75 7 4557
ZH R FRUA B /INER 2R JE 4T i 184 A R L S 6 A 240 s
B /INE ZE G N SRR A T AL, JRE 20 AR B
MRt , W% 7 RE B 5 R TgAN 5 S 1) B s B4 47
WFFEHE |, IgA Gy & 49 Tl i B #MA R ge ok 5| &
GERE LR A1 3 ST, 1 10 20 /N R AL AN
DB m™, AMFTE I e 96 S 45 K W, #NVUE
75 )5 0 8 25 080 Ig AN K EUEF/NBR Y 1) TgA o 2 54
TORR, DT B IOE Y S e 4 3 e 2 i i e

TgAN A AIL I & 2% , W 18 B A2 5 Th17/Treg
PERAAE [gAN [ & Aok # p B DM RIVE T, — & vl
1 52 2% R G T 45 ok L [ E e ik R, 1A
G E A WTE B /NER R B I DT RUR IgAN (19 32 &
A, Y3 RS VR B B0 B BRI nT i
NI I F B ADGIR R GG, 300G R i RIS 0 S G s
R, Bfdi CDA' T 402 8", Th17 #l Treg Y2k J5 T
CDA" T 40, f i 25 B 10 S5 B 8 R gl itk — 26 il
Th17/Treg Sy KA SRS K 2« Horr, Th17 A3 B 41k
AT S JAE SR, I EE F A 40 e AT s 4 S A 30
PRI /INBR 2R 40 0 185 £ Ko 21 AEAK, 5 1] Treg JUI3E 1435
TL-10 F1 35 20 it 25 M T bk EX4 400 it AR St S5 4 SR il 4
P IV, DTG BEL 1 CDA4" T bk B2 40 B 1) Thi7 4346,
IgAN HEE B LB Th17 Fe TS  Treg B i /b ; ik
Hh  IgAN KL/ A [ RE 2 90 1Y Th17/Treg H 151 45 16 %
Th17 Ak, B Th17/Treg T R 1] fES 5 T 1gAN 1Y
KRR,

IR AR R AN F5 )7 T U IgAN W3 FERL ], A
5T — 238 1L 16S rRNA I A s 4n i AR5 T 1%
J5 %t TgAN K SR 38 1 #E M2 S0 JE I Th17/Treg %o % -
B . 25 Won  IgAN KRG E E IR -E a2
AR PR, H A2 S Normal 41K BRUEA B
WS ANE S TR, KR 7 g Y R
B Y] R A I e AN S O 45 AR U
T B AEY AP RS Normal 41K RS M AL, 3271 1% %t
TgAN K U 18 TR A RS AT — a2 1 1 ) 14,
M2 g AN R EEUERR o AR 1K b A0 75 7 4%
FHE 2H KRR BE T ) A4 A X B 448 Model 20 1 25 [
5 R BRI T AR X = B2 247488 Model 4 8 35 T . 5%
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1= Treg HL B, /0 B /INER TgA T8 2 AW DT AL, DA

KA MECRYWE I o 30X Th17/Treg Gl V- i I 15

B (i A5 40 il 75 07 REAS Rl AT AR FITIgAN, HETT 52

P FRRNRT

25 BRIk HOE 5 U7 BB AT S0NE IgAN R ELE

IIRE, BEAR /R T TgA Sl 2 A MR DTRR , i 2 21

S A5 , VRISl T RF R 2R B 4R Th7/

Treg Ho % V-1 , BIZJ5 nl BEE ik I8l 45 10 3 1 A A 2

Th17/Treg 5t & -1 A & FE 3 Tg AN A FUAY B LR 3 4

F 5 FerpiZ 7 X Th7/Treg G e -1 i 18 15 0] BE S 4h <

T SR ENA T R E N . SR, A E—

SE () Jry BRAE , G0 i oA i — 2D DAk A 75 07 % IgAN R

B0 3 5 ) R A S0, G B Sy AL AT o i — 2P

Bt

Sk

[1] GLEESON PJ,0’ SHAUGHNESSY M M, BARRATT J.
IgA nephropathy in adults: treatment standard[J]. Nephrol
Dial Transplant,2023,38(11):2464-2473.

[2] SANI A,MOVALLED K, KAMANAIJ A, et al. Interven-
tions for decreasing the risk of recurrent IgA nephropathy :
a systematic review and meta-analysis[J]. Transpl Immu-
nol,2023,80:101878.

[3] EL KAROUI K, FERVENZA F C, DE VRIESE A S.
Treatment of IgA nephropathy: a rapidly evolving field[J].
J Am Soc Nephrol, 2024,35(1):103-116.

[4] HEJW,ZHOU X J,LV J C, et al. Perspectives on how
mucosal immune responses, infections and gut micro-
biome shape IgA nephropathy and future therapies[J].
Theranostics, 2020,10(25) : 11462-11478.

[5] ZHUY F,HE H D,SUN W Q,et al. IgA nephropathy : gut
microbiome regulates the production of hypoglycosilated
IgAl via the TLR4 signaling pathway[J]. Nephrol Dial

-+ 2518 - China Pharmacy 2025 Vol. 36 No. 20

[12]

[13]

[17]

(18]

(20]

Transplant,2024,39(10) : 1624-1641.
ARG K, NI, A5 . #MSGE F5 5 P Treg/Th17
VA G i AL R S R R B S BB R O O LR (0], v
ferh 274, 2022, 37(3) : 1648-1651.
XU, XUIHT , A Hile , 55 P BE 251l PROCFER AR «
AR P B AR D).+ T S O R 2 Ak, 2023, 29(2)
203-211.
TS 5=, SRAT I, AR . 5L T R e R B = fagih
IgA BHR0]. e BR2h24 1, 2023, 41(7) : 140-144.
Bl E 3, SR RS N s A L TgA B R BB
[7]. R4, 2011,6(6) : 1264-1267.
JIN H, PIAO S G, JIN J Z, et al. Synergistic effects of
leflunomide and benazepril in streptozotocin-induced dia-
betic nephropathy[J]. Nephron Exp Nephrol, 2014, 126
(3):148-156.
WANG C C, CAI X Q, LIN S F, et al. Hydroxychloro-
quine ameliorates immune functionality and intestinal
flora disorders of IgA nephropathy by inhibition of
C1GALT1/Cosmc pathway[J]. Immunopharmacol Immu-
notoxicol, 2024 ,46(2) : 218-228.
SR SRR, B, A T S KA R B IR
W IgA B IIHLE 5 IR77 0], rhARh R 277 1), 2025, 43
(1):77-80,273.
AT, AL, B, A T I R OC T BE BT IA 1gA
VAT ST (D). 1t BB BOR - R 2 B
2020,22(4):1148-1152.
T, AR TR, A IR B A AR I S
R[] PEEZE, 2024, 65(23) : 2404-2407 , 2426.
BARRATT J. Mucosal targeting in IgA nephropathy tar-
geting the gut associated lymphoid tissue[J]. Nephrology
(Carlton),2024,29(Suppl. 2) : 34-36.
YUAN X L,QING J B,ZHI W Q, et al. Gut and respira-
tory microbiota landscapes in IgA nephropathy: a cross-
sectional study[J]. Ren Fail,2024,46(2) :2399749.
INAMO J, KANEKO Y, KIKUCHI J, et al. High serum
IgA and activated Th17 and Treg predict the efficacy of
abatacept in patients with early, seropositive rheumatoid
arthritis[J]. Clin Rheumatol,2021,40(9) : 3615-3626.
HU X Y,FENG J T,ZHOU Q L, et al. Respiratory syncy-
tial virus exacerbates kidney damages in IgA nephropathy
mice via the Cba-ChaR1 axis orchestrating Th17 cell re-
sponses[J]. Front Cell Infect Microbiol ,2019,9:151.
YANG S Q,HUANG J T, TAN W J, et al. Xiaoyankang-
jun tablet alleviates dextran sulfate sodium-induced colitis
in mice by regulating gut microbiota and JAK2/STAT3
pathway[J]. Nat Prod Bioprospect,2024,14(1) :44.
BAVIKAR P, DIGHE T, WAKHARE P, et al. Role of T-
lymphocytes in kidney disease[J]. Cureus, 2021,13(10) :
el9153.

(i H 191:2025-04-28 &A1 H 1] : 2025-08-27)

€ty ST

thEZ 2025 4E55 36 4245 20 31



