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Study on Effect of Jianpi Shenshi Formula on Kidney Damage and Intestinal
Microecology Intervention in the Uricase Deficient Hyperuricemia Model Rats

YIN Na, L I Xiaosi, LIU Weichao, QI Yan, LI Zhaofu, DUAN Weigang, PENG Jiangyun, WAN Chunping
(Yunnan University of Chinese Medicine, Kunming 650500, China)

ABSTRACT: Objective To explore the effect of Jianpi Shenshi Formula preotecting kidney damage and regulating
intestinal flora in uricase—deficient (Uox™) hyperuricemia rats,and to provides a scientific basis for the clinical application
for Jianpi Shenshi Formula. Methods An animal model of uricase—deficient (Uox™'") hyperuricemia was established by
using of CRISPR/Cas9 technique,dividing into uricase—deficient hyperuricemia group (Uox™") and JPSSF group (12.50 g-kg~
'-d™), wild-type SD rats (WT) were used as the control group. All animals were treated orally for 60 days. Renal function
indexes (UA, UREA, CREA) from serum were detected by an automatic biochemical analyzer; Coomassie brilliant blue
method was used to assess urinary protein for 24 h; HE staining was applied to assess kidney histopathological damage;
Level of Uric acid from intestinal tissue was determined by phosphotungstic acid method; The qPCR was used to detect the

expression levels of urate transporter gene; The microecological diversity of intestinal flora was determined by 16S rRNA V4
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region sequencing. Results Here, we showed that Jianpi Shenshi Formula significantly decreased renal function indexes (UA,

UREA, CREA) and alleviated renal lesions damage. However, no significant influence on uric acid from the colonic tissue
(P>0.05). Down-regulated urate transporter URATI mRNA expression in JPSSF group. The PCoA and NMDS analysis have

showed that the hyperuricemia causes disorders to the intestinal flora, while the Jianpi Shenshi Formula showed little effect

on reconstruction of the intestinal flora (P>0.05). At the genus level, compared with the Uox™ group, there were certain

increase in Lactobacillus, Proteus, Prevotellaceae NK3B31 group in JPSSF group, Clostridium sensu stricto 1 and

Bifidobacterium were decreased in JPSSF group.However,there were no significant differences between Uox ™ group and

JPSSF group (P>0.05). Conclusion Our results indicated that Jianpi Shenshi Formula notably ameliorated hyperuricemia and

related renal damage caused by the deposition of uric acid crystals, while has no obvious effect on the intestinal uric acid

metabolism and intestinal microecological disorders.

KEY WORDS: Jianpi Shenshi Formula; hyperuricemia; uricase; kidney damage; intestinal flora; 16S sequencing
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min 43 B ML , R 4 H 80244043 (S0 52 138 R R
(UA) JRZEZA(BUN) HLEF(Cr) 7K F.

23 REGMME BN FRE, KRR AL
KW 24 h RETFIC SR . B 1 mL REE IR, B
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DNA WK, 51 49))F 51 : Primer 5° -3 :515F (5" -G T-
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AN BRTERRAS , 25 S LA 4B, SR FH Alpha Z KRR 5L
PN N B RER ZHEPE . Shannon F8%UFI Simpson 4
AR TR, WT 4 Uox™ 2 Z 8] I 2 HE 1 Jo W ik
AEAL  JPSSF B 2 FE PR Uox ™ 2 AT T R a3
(P>0.05), 2521 LI 4C-D.

3.5 MR X B Ak R e g KK B B TR
#e PIRARXT R SR N AR DKP EJREE
1) (Firmicutes ) ZEIE T ] (proteobacteria) AU FF 1 ]
(Bacteroidetes ) \ T2 T '] (Actinobacteria) . R Jig 14
(Spirochaetes ) NILEFN, L5 R UL 5A. 5 WT 21k
FUAH EE , Uox ™~ B RV 2H K BRI 18 T A=) Firmicutes W

. i Phylum

Others

Acidobacteria
B Fusobacteria

Epsilonbacteraeota
0.50. Patescibacteria

Tenericutes

Spirochaetes
B Actinobacteria
B Bacteroidetes

Proteobacteria
0.25 Firmicutes

A

1.00°

0.75.

Relative abundance

WT  Uox”* JPSSF

B Uk />, Bacteroidetes Actinobacteria Spirochaetes .
Patescibacteria RN ; 5 Uox ™ ZAHLE , 1412 10
J7 TG Firmicutes .Proteobacteria .Bacteroidetes 1§
ZEHANN, W Actinobacteria . Spirochaetes . Patescibac—
teriarti N HLBA —5E i) WT AR s, (H2%
S G R L (P>0.05) S5 F L5 1. RAEHAE
S5 R, WT 4R JPSSF 41 1 4 Fh 41 BUH L4 K
T WT 4181 Uox ™~ 41, Z5 R WL 5B X SE45 R 4R,
R DRI ILAE A8 1 R B M R 1) 2L, T i e 2
W5 25T UG AR 1K oGE Il R Y
YEFIAT IR

Acidobacteria
Epsilonbacteraeota I 1
Verrucomicrobia
Euryarchaeota 0.5
Pianctomycetes

Tenericutes

Actinobacteria 0
Kiritimatiellaeota I

Spirochaetes 0.5

Chloroflexi
Dependentiae
Patescibacteria
Deferribacteres
Elusimicrobia
Proteobacteria
Thaumarchaeota
Bacteroidetes
Cloacimonetes
Gemmatimonadetes
Firmicutes
Fusobacteria
Cyanobacteria

-

WT Uox* JPSSF

5 HBAXRIKELMMAENTFEE(A)MRERE(B)

F1 EEZEAWIIKESEESYMHAMN

(x£5,n=5,%)
Phylum WT group  Uox™ group  JPSSF group
Firmicutes 59.00+21.99 48.80+17.94  51.08+28.20
Proteobacteria  25.78+23.58  25.37+32.59  29.93+36.92
Bacteroidetes  10.82+5.87  12.32+17.82  16.65+19.65
Actinobacteria  3.44+1.52 7.64+5.24 1.50+1.06
Spirochaetes 0.55+0.48 5.16+7.92 0.46+0.32
Patescibacteria  0.07+0.05 0.28+0.42 0.09+0.10

T :Uox™ 415 WT 41 H 4%, P>0.05; JPSSF 415 Uox™ 41
LA, P>0.05.

3.6 EIEAIR A B B fn R K R B R KT
9 %m Gt EREHEART 10 PR, 28K iR

Fir [ - & B R 8 (Escherichia—Shigella)  FLFF
J& (Lactobacillus ) 7 ¥R & J& (Enterococcus ) AR & &

14

(Clostridium sensu stricto 1) REFEWFN, 258 LA
6A. Uox™ 4 FEHT 10 AR a5 W AR T WT
20, H b Escherichia —Shigella, Clostridium sensu
stricto 1, Prevotellaceae NK3B31 group ,Aerococcus i
He KAk 2V, Proteus , Bifidobacterium 7 F B W 38 i,
Lactobacillus , Enterococcus TTH B84k, 22500
FEE X (P>0.05); 5 Uox 4 AH L, JPSSF 40K iz
B RE Lactobacillus , Proteus , Prevotellaceae NK3B31
group KA H. Prevotellaceae NK3B31 group i b
P WT 41, Clostridium sensu stricto 1, Bifidobac—
terium 5 HLIK > H. Bifidobacterium 47 1] WT 209K &
#a#, 1Mij Escherichia=Shigella,Aerococcus ,Bacteroides
TCH AR, 22 R Y0 W E R L (P>0.05) , 451 5
JRAK- R, WL 2 FIE 6B, X LELEIRE
B, f BB 0y 0T v DR T AL 75 4 P T A A 2 )
—EMIE I BRI 2
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Relative abundance

WT Uox” JPSSF

B

Staphylococcus
Ruminococcacoas NKAA214 group
Ruminococcus 1

Desulfovibrio

JPSSF  WT  Uox™

Bo BHAREKFLMMIEXFEE(E A)FIREAE(EB)

xR2 BEZEREANEKELSRESYFHIHE
(x*s,n=5,%)

Genus WT group  Uox™ group JPSSF group

Escherichia—Shigella 23.86+23.16 20.61+ 28.51 19.71+26.82

Lactobacillus 11.13£7.62  11.20£7.91 19.66+17.56
Enterococcus 6.67+5.35 7.08+6.62 8.57+6.16
Clostridium sensu
10.47+£7.84 6.36x4.88  2.30+2.02
stricto 1
Proteus 0.07+0.05 2.38+5.24  7.47+11.97
Bacteroides 1.96+1.47  2.74+£5.64  2.83+5.02
Prevotellaceae
3.10£2.76 1.44+2.37  4.32+6.62
NK3B31 group
Aerococcus 5.18+8.08 1.87+2.31 1.36x1.62
Bifidobacterium 1.74+1.25 4.74+4.85 0.71x0.91

W Uox 415 WT 41 e, P>0.05;JPSSF 415 Uox - 4 L
4, P>0.05,
4 it

SN A A B MR BN DR R ) J5T 2 AR
BIGENS B ISR T BT S0 (Xdh) I HEAL T 2R 1
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PRIEACT- Wi & T8 A= 5 B D g o B A7 A 4
P, Sy e PRI 10 FRARE XU F 58 32 41 5 N 28 IR R AR
LIPSIRE S5 253 U= L SN

B IR SR PRI HE T ) B 238, R PR 1)
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O, WE R 4549 5 D e & AR 2, T BRI B E
PRI I A R AU B AR BR T B 45 41 18
() T B R RN A AL A RRAEY) 7 DR IR 3 PR i 2 o
JRER MAEARE S 1, % BB D) BEHE b el 45 IR R B IR
FA D E S TR AR B, BN NS BT
(A5 B 405 , TR NG I8 W 25 T S S 25 PR AR R 2
it 35 PR i 2 A B 775 R I DR 2R R/ T 0 DR T
S5 TURT B R B35 T S SO, %ok b 2 i3 [T e 2k
el PRI IILREASS X S0 0 B 450 0 B 5 i R VR o B
R T S0 A P B MR AR g DR I A A A v, R IR i
BRI EE/INE IRIRER %12 85 1 UAT .OAT3, T i
URATTL, DA T A2 32 FR PR HE 0T (7] B Jnd 285 e S RS 78 K
BUB I 4F e, R KR EREIEN coxX-2.
TNF-a [ TGF-B1 FKik, M A& #%5 B W i O 4 4
JHU, B IR T 45 R 5 F A SOk E — 2, i
TIE YA FAVE 00 7 %o PR IR AR IO AR T 2 5 | ke W A
5 B 27 A BAT B I R KON

K 22 B0 3L BN W A PN ) R R e DR 2 8 A Ay T
GRS PRI | TR i A 2ok i v DR R il Ik
R A AR R ReE, IRIRASREIE— 2L 40k o), fff
T BRI (R ARG R HRBARSE PRI A HE ) 5l 1
AP HE— 25 o AR . X AR UL, 7R N I R 2
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il NGB 7y 7 8 2, SR T A i A o
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