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[ Abstract]
(DKD) with liver-kidney Yin deficiency and blood stasis syndrome and its impact on gut microbiota. Methods: A randomized

Objective: To observe the clinical efficacy of Tangshen Dihuang decoction in treating diabetic kidney disease

controlled clinical trial was conducted, in which 102 DKD patients with liver-kidney Yin deficiency and blood stasis syndrome were
randomly assigned to the Tangshen Dihuang decoction group and the control group. Each group consisted of 51 cases, and the
treatment period was 3 months. The primary efficacy indicators included urinary albumin-to-creatinine ratio (UACR), fasting blood
glucose (FBG), 2-hour postprandial blood glucose (2 hPBG) , glycated hemoglobin (HbA,C), serum creatinine (SCr) , blood
urea nitrogen (BUN) , angiotensin II (Ang Il ), serum cystatin C (Cys-C) , urinary N-acetyl-B-D-glucosaminidase (NAG) ,
urinary B,-microglobulin (UB,-MB) , traditional Chinese medicine (TCM) symptom scores, and gut microbiota. Results: After
treatment, the total response rate in the Tangshen Dihuang decoction was 87.23% (41/47), which was higher than that (69.57%,
32/46) in the control group (Z=4.30, P<0.05). After treatment, the TCM symptom scores decreased in both groups (P<0.01) and
were lower in the Tangshen Dihuang decoction group than in the control group (P<0.01). After treatment, the control group showed
decreases in UACR, UB,-MG, Ang Il , and FBG (P<0.05) as well as 2 hPBG and HbA,C (P<0.01), and no significant differences
in BUN, Cys-C, eGFR, SCr, and NAG. The Tangshen Dihuang decoction group showed increased eGFR (P<0.05) , declined
levels of UACR, BUN, Cys-C, UB,-MB, Ang Il , FBG, 2 hPBG, NAG, and HbA,C (P<0.01), and no significant difference in
SCr. The Tangshen Dihuang decoction group had lower BUN (P<0.05), Cys-C (P<0.05), Ang Il (P<0.05), 2 hPBG (P<0.05),
UB,-MG (P<0.01), and NAG (P<0.01) and higher eGFR level (P<0.05) than the control group. After treatment, the control group
showed declines in Shannon, Observed_species, and Chaol indices (P<0.05). The samples from both groups showed statistically
significant differences in the principal coordinates analysis (PCoA) plot based on Anosim analysis (P<0.05). After treatment, the
Tangshen Dihuang decoction group showed decreased relative abundance of Actinobacteria (P<0.05). Moreover, the relative
abundance of Actinobacteria was significantly lower in the Tangshen Dihuang decoction group than in the control group (P<0.05).
At the genus level, the control group showed decreased relative abundance of Bifidobacterium (P<0.05) , and the Tangshen
Dihuang decoction group presented increased relative abundance of Bifidobacterium and Blautia A (P<0.05). After treatment, the
Tangshen Dihuang decoction group had higher relative abundance of Bifidobacterium than the control group (P<0.01).
Conclusion: Tangshen Dihuang decoction has a significant therapeutic effect on DKD patients with liver-kidney Yin deficiency and
blood stasis syndrome. It can markedly relieve clinical symptoms and reduce proteinuria and postprandial blood glucose by
antagonizing the local renin-angiotensin system (RAS) and alleviating gut microbiota dysbiosis.

[Keywords] diabetic kidney disease; liver-kidney Yin deficiency and blood stasis; Tangshen Dihuang decoction;

angiotensin Il ; gut microbiota
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Table 1  Comparison of clinical efficacy between two groups
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Table 3 Comparison of clinical indicators between two groups before and after treatment
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Table 4 Comparison of Alpha diversity analysis between two

groups before and after treatment (x+s,7=20)

Observed_ Chaol Shannon Simpson
species $§ 4L R R EER
A IR AT 520.714168.59 570.53+£199.45 5.21+0.82 0.90+0.06

My

YEIT IS 360.14+151.482)391.70+153.724.58+1.01"0.86+0.11

FFZ5 4 VAT I 424.96£207.46 463.144230.79 4.79+1.07 0.87+0.12

WAIT R 420.49+201.40 472.37+237.11 4.85+0.96 0.89+0.06

S AR IR L8V P<0.05,2 P<0.01; 5 X B 41897 5 1L
KV P<0.05,YP<0.01(%5.% 6 )

2.4.2 W4 R E R YT AT S I i TR B Beta 2 MM 41
Mrivde B4R Won , P4l E IR YT B4 AR AR 7E
F A AR A3 AT (PCoA ) 1 9 1 2Z 8] 1) #H 25 48 Anosim
3BT H 3 22 S O G v AR R L B s 4 R R 2 A
PE2Z S AW N . PR B IRIT G & HEASTE PCoA A
-2 Anosim 43 #T LA 22 55 Ge T 24 3 L (P<0.05) .
PEOR VAL R Fh & A= 0% . P41 DKD B IR T I
J&i PCoA 43 H1 25 5% UL 5t R BEE 4 6

243 PHRBFBRITIIEHEREETKEEZY
AR X F B AR AL A WERE A R BoR IRIT T, M
H K R BE B ) (Firmicutes) | it & &[]
(Actinobacteriota) . A8 J¥ 15 '] (Proteobacteria) . 8 #T
['] (Bacteroidetes) 22 5%+ L Gt it % &= X . G I7
3N AR .S AHABIIT WK, P AD
Actinobacteriota i F L, Z R H A Z it B X
(P<0.01) . WGP e 5 X A L&, PAHAM
Actinobacteriota ] i [ {1k (P<0.05) . # 41 DKD &
FARIT RS W 1B TR T K 3 R A L
v S RSCRRE In b B AR 5

x5 WHBHEFRTHBITKFEDMHAEINFEELR (¥+5,n=20)

Table 5 Comparison of relative abundance of species at phylum

level between two groups before and after treatment (x+s,n=20)

i WL JEBETEIT R

SFRELH VAYTRT 0.44+0.18  0.29+0.17

ILHIT AT H]

0.14+0.20 0.12+0.09

WRITE 0.49+0.17 0.30+0.16 0.12+0.17 0.1420.12

hZE BIFET 0.51£0.21  0.31+0.15 0.19£0.20 0.11£0.10

BT 0.39+£0.12 0.19+0.11>% 0.14+0.19 0.12+0.08

2.4.4 WA BEIRITH G W WA E K 2
FhAH X B AR AR Th B BFSE SR WO IRIT AT,
2 1 1 XU AT & (Bifidobacterium) K i % Ay
& (Escherichia) 5 57 %¢ G H A J& (Blautia A) %
PG FE R FLAT 3 & (Limosilactobacillus) 2% 5 LG 11
SRS W 3N R AR A, X
1) Bifidobacterium W & [ Ik (P<0.05) , 245 41 1)
Bifidobacterium . Blautia A W . Ft & (P<0.05,
<175 -
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P<0.01) . 047 Ja 5 X MO L B, o2y 0 RIS I AR JE K S R e B

Bifidobacterium . % Jt 5% (P<0.01) . P 41 DKD
Fo6 WMABERTAERBXKEMMBNFEEILE (x+5,n=20)

$ ik RSRRS TnA AE RTER 6

Table 6 Comparison of relative abundance of species at genus level between two groups before and after treatment (x+s,7=20)

2150 s [7] Bifidobacterium Escherichia Blautia_A Limosilactobacillus

Xif BE 41 IRIT AT 0.25+0.14 0.09+0.17 0.05+0.05 0.04+0.08
BT R 0.13+0.14" 0.09+0.15 0.08+0.11 0.06+0.11

SRR IR ITHT 0.20+0.17 0.11x0.16 0.05+0.07 0.05+0.05
BTG 0.31£0.15"% 0.12+0.17 0.14+0.10” 0.05+0.06

2.4.5 LEfSeZ 425150531  LEfSe45i R ®
NLGTENTVHCH B JE R 6 43 2K L IRYY 3
Hlg , X RHAF ZH T 28 1 r & LK
(Biomarker) , PHHP ZI T 10 MhRd 28, X
HE ] e AR AL (f_ Actinomycetaceae) SR MK
#t  (f Anaerovoracaceae) . ff Bk B
(f_Streptococcaceae) M Ho T B jt & W &
(g Actinomyces) £ % [N J& (g_Pauljensenia) JK &
W )& (g_Peptidiphaga) B5TR ¥ & (g_Acetatifactor) .
it ¥F W J& (g_Agathobacter) . fii 55 ¢ K W J& _A
(g_Blautia_A) FEMJETE (g_Copromonas) . Ju % K TH
J& _J(g_Eubacterium_J) Vi )& (g_Limivivens) % .
rh 2 2] rhEr iR 1A H (o Actinomycetales) M N Y
W I #F B BF (f Bifidobacteriaceae) . A I 1 i J&

(g_Bifidobacterium) /S YA S SO - < <
(g_Paraprevotella) . % FF K F W )&

VBB OCE M W )R A
(g_Peptoniphilus_A) W& % T J& (g_Psychrobacter) .
Wi 20 DKD F8 35 07 i W 1 T8 R 0 o 22 S 40 1) 45 2 A,
i S R
2.4.6 i iE S AU M AH O FR AR 06 K M
Spearman FH 5 7 M1 B~ 11K B 8o, PL#
["] /P Firmicutes . Actinobacteriota 5 Ang II 5 1F A ¢
(P<0.01) , Proteobacteria 5 Ang I & 1 # 3%
(P<0.01), J& K I B 7~ , Bifidobacterium 5 Ang Il
L 17 A K (P<0.01) , Blautia_A 5 HbAlc 2 i # 56
(P<0.05) , Limosilactobacillus 5 ACR £ 1F # %
(P<0.05). IHIERE BT J8 K F 5 Ang Il \ACR,
SCR .BUN HbA Ic Y A 5 1 73 v DL 4% 56t R B
ok
3 itig

DKD H Fi{/j = 4 5 PEIG YT, 8 e 1Y — 4k
259 i RAS BH W5 | 4 - 7 % 4 P [ 5% iz & -2
(SGLT-2) 41 i 57 W K 2K 25 W) ik &R 97 T ARSR A 1T
% DKD £ # # A ESRD., DKD KR HLHIE %, Hh

- 176 -

(g Massilistercora)

Jai 5 RAS 19 3 16 1 s 3 B8 ¥ 35 AL ¢ & % U1, DKD
SR N Y e IR S 0 R Ang 1 v B2 36 0, ik
JEWOE BN RAS RS AHABIG . Wil W
BEGRR O AR5 K 7 A sz 1 2 2 H A
FAL W S A E A 2 W i G T R R 45 R Ang 1T
HH G FHUBR 25 04 A 2 W R AR

L] & 27 91 O W PR B DR 7 44 T Ve OF &
COK BT R OC A AR L AHIE Y . B R R AR
Y DKD T A 7578 5 0 s IR H AL IR
SV BT B DR DR A A T R
FE DUAT 15 T £ T (], B R DU AL 2%k 2k ), 15T IR A
PRI RIS . B RRERZAR NG RZ
AR, T A YA A BT G, EA R, G 2
t L KR N AR B )RR E R T Y a3 A s | i
B KN W, R 32, R K AR, s
B KR Z2 AL )36 4 50002 F T UL #E
] = A R T B A - -l AR DG RS

B b B v A B L2 AR L 2 B b
JHF AR TR B Y BRSPS AL O i 5
M, A PETE FF BB RIK W BEi % 25 & P AR 4R
JEF (B TR) B R R TG I 3R BH o HE D& SR UE S & B
L2 2 0% B AT S 2R S R T DL )
3t DKD K BV T8 B DA T 24035 B DR, FE 2 0 T
J 53 (R B REE B ) I UH ) A8 A P A BT 250 1 4 i 5K
fil 1 o 1K 52 M 3l B R0 DKD SR F R H R iR
R T IAE ST & BUAE B b 7 e Js /> DKD /B 5 R
R BEARE Z (RA) Ang T AEAE (K DKD K LAY IR
B AL A R K R A 1(ACEL) Ang 1T .
M4 5K % 124K 1(ATIR) K, W B /NER /D
BT, o 1 TR EE AL AR T FLAT IR R OBUE AT I
JB B RN BRARRR QR R

ABFFE S5 A R VR 9T RS AL R Ko R
WEAR B A7 1B 3 25 5 69T e Th 25 4 UACR W] 12
TR 2 WRE S M 1 R A R0 B IR LR I R
E R 7 A 5 B AL . YR YT SR T 2541 Cys-C L UB,-
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MB.Ang Il \NAG B &~ B¢ H 4 F Xf 41, Cys-C.
UB,-MB \NAG % 1§ ¥ fig - #1175 DKD & I B /NG
52224 B B b 7 IO B NS R 05 A ML TT
BEFNFEHT R RAS S AH G, ST 45 R — 2,

BEAh JAYT R F 2540 2 hPBG W B F B B T XF
REZH M6 97 1T J5 PR 4 18 1A HE Y Alpha 2 AR PE
Beta Z M FFTER EEZR . IBIT AP A4
Actinobacteriota 2 & [ Ik , Blautia A P & b Tt , %f
2 TC B I AR Ak, B B B b #5037 [ IR 2 hPBG A9 L
il T 68 55 8 5 8 R R SLA OC . A SCERIE SR
W] Firmicutes 76 4 N & 5 A, 0F 58 i 7= T /R
bW & RE RN HF I 52 m DKD i P
Actinobacteriota [ 3§ i 23 fi # 17 18 N $0 28 F 0 A2 i
AT A B RE 2L ALY . N Blautia A W34 AT 5 B A
P fi 38 v A A BT AR A R YT e D) g
B SCFAs %P o [ mf , 3G 97 J5 b 25 4
Bifidobacterium Wl g I 7+, Xf BEAL B R F , & W b
B Hb B 17 45 PR 3 RAS WML AT 68 5 98 3 b7 18 1
BEZRELA ¢, A L iE 18 1 Bifidobacterium i@ i3 1 i
IR N ACE L i) K Ay e B & 2 o5 U 0l 9 3
1T RL, J& CKD Bl 5 AR R, i —20
it LEfse 7; M1 & Bl th 25 4 9 ik % )8 #
Bifidobacterium . o
Massilistercora % , 15 WF 5% % W g_Paraprevotella 5
BUN #H % , g Massilistercora 5 SCFAs #5223 7§
LAk, A AR B 55 2 Y A OGO H
= SN N s o R A

ZE LT IR OBE B M B 9T R 9 e i g A
DKD & #2082, 68 W o038 A8 1 I DR IR,
WD R B AR S OB AL AT R 5 A R
RAS FVHC3E i 18 T/ RE Y 4 & B S JE M Z R,
Ko R S A A OC LA i R B, R o AR BF 5T
S AEAE— 5 S BR M, AN ik 5% % 52 £ B4R v A/ L g b
X, 4518 B A b SA () T A i 22 5 A7 78 35 26 7
R ] BE s HAR AW SRR A BB LS [E] A7 B, 4t
AR HIRUE Bt , B TE T — 258, DR 82 R
56 2 BF I BT, S W B I R 4 ik 2

g Paraprevotella gl g

T 5% B4 o
[FIFEMR] AL RAEETHEF R,
(&% 30Hk]
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