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Abstract: [ Objective] To investigate the role of bile acid receptor TGRS activation in renal fibrosis induced by unilat-
eral ischemia reperfusion injury and contralateral nephrectomy (ulRIx) model.[Methods] In vivo: C57BL/6] mice were
randomly divided into Sham group, ulRIx group and ulRIx+ lithcholic acid (LCA) group with 6 mice in each group. Kid-
ney fibrosis was induced by ulRIx model, kidney function was evaluated by blood and urine biochemical indexes, and the
degree of kidney injury was evaluated by HE staining. Masson staining and immunohistochemistry were used to evaluate

the degree of renal fibrosis, and Western Blotting was used to detect the expression of related index proteins of renal corti-
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cal fibrosis. Sham group and ulRIx group were set in TGR5"" mice and TGR5™"™ mice respectively, with 6 mice in each
group. The degree of renal fibrosis in each group was detected by Western Blotting. In vitro: TGF-1 was administered to
induce pro—fibrosis response in human renal tubular epithelial cell line (HK2 cells), LCA was used for drug intervention,
cytoskeleton was labeled with phalloidin—FITC staining and the expression of fibrosis related indicator protein in HK2 cells
was detected by Western Blotting. [ Results] In vivo: Compared with the Sham group, plasma creatinine level (P=0.007)
and urinary albumin/creatinine ratio (P=0.041) in ulRIx group were significantly increased, renal cortical protein TGR3
expression (P=0.002) was decreased, Fibronectin expression (P=0.020) and COLIA1 expression (P<0.001) were in-
creased. At the same time, the kidney structure was damaged and collagen deposition was aggravated. LCA intervention ef-
fectively improved the kidney function and alleviated the degree of kidney injury and fibrosis. TGRS gene knockout in-
creased ulRIx—induced Fibronectin expression (P<0.001) and COL1A1 expression (P=0.001) compared with TGR5™"
mice. In vitro: TGF-B1 induced morphological changes of HK2 cells, cytoskeletal depolymerization and recombination,
and promoted the up-regulation of fibrosis index protein. LCA effectively inhibited the morphological changes and skeletal
depolymerization induced by TGF-B1, and down—regulated the expression of fibrosis related indicator proteins. [ Conclu-
sions] LCA alleviated renal fibrosis induced by ulRIx model, and knockout of TGRS gene aggravated ulRIx induced renal
fibrosis; In HK2 cells, LCA alleviated fibrogenic reaction induced by TGF—B1. This indicates that activation of TGRS alle-
viates renal fibrosis induced by ulRIx.
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I/R: ischemia/reperfusion; UNX: unilateral nephrectomy; ulRIx:
unilateral IRI and contralateral nephrectomy; LCA: lithocholic acid.
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TEE
Fig.1 Animal protocol in C57BL/6J mice with uIRIx
treated with or without LCA
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(A) and (B) Represent plasma creatinine level and urinary albu-
min to creatinine ratio in Sham, ulRIx and ulRIx+LCA mice. Data were
presented as (¥+s,), n=6, 1)compared with Sham mice, P<0.05; ? com-
pared with ulRIx mice, P<0.05. ulRIx: unilateral IRI and contralateral
nephrectomy; LCA: lithocholic acid; P, : plasma creatinine; UACR: uri-
nary albumin to creatinine ratio.
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A-D: Representative immunoblots and corresponding densitometry analysis of TGRS, Fibronectin and COL3A1 protein abundance in the kidney

of Sham, ulRIx, ulRIx+LCA mice. Data were presented as(a_:tsf) , n=6," compared with Sham mice, P<0.05; 2 compared with ulRIx mice, P<0.05.

E: Showed photomicrographs of HE staining, Masson’s staining and immunohistochemistry of Fibronectin in the kidney of Sham, ulRIx, ulRIx+LCA

mice. ulRIx: unilateral IRI and contralateral nephrectomy; LCA: lithocholic acid; COL1A1: collagen type I a 1 chain.
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Fig.3 LCA attenuated ulRIx induced renal fibrosis in mice

2.3 EiB& TGRSEREME uRIXFSH/NR 'S B
T

DL 25 5 BRI LR At TGRS Rk T
K, 3 5) TGRS vl 353 2% ff ulRIx 5 5 1Y) ' 0k &F 4
b, #8878 TGRS YRR /D AT g 5 B RS 41k & A=
RIBA —ERFR, TRIVATES: TGRS 2= H PR T
i 557N R — 2 B 5T . FRATTHE TGRS /INER M
TGRS /N4 HAA 2 uIRTx B Y | 3 17 Western Blot-
ting A6 I B W K7 5 v £ 4R Ab bR 7R Y B R 2R A K
S % 4 2 /N L% R Fibronectin 25 H 3 ik (F=
108.600, P<0.001) 43 #1 & ¥ , TGRS —Sham 4
(1.318+0.225) 5 TGR5"~Sham (1.000+0.049) A 1t
JoHH 2 25 5 (P=0.239) , 1Ml TGRS —ulR1Ix 41 (6.502+
0.308) #H k& F TGRS —ulRIx £H (1.843+0.312) , Fi-
bronectin 25 [ 7K F Tt 5 i 3 (P<0.001) . XT 4 ZH [H]
COL1A1 & 11 3 35 #6475 22 43 ¥ (F=113.100, P<
0.001) , 3P M tb %5 & B TGR5—Sham 4 (1.226+
0.112) 9 COLIALl & 1 % ik 5 TGR5"-Sham
(1.000£0.074) AH Lt JC W & 2% & (P=0.166) ; 1M
TGRS —ulRIx 2H (8.618+0.427) # It T TGR5"-
ulRIx 20 (3.397+0.492) , COL1A1 & FA/K -0 i 3%
(P=0.001) , #& 7~ TGRS %& A i B 2 — 25 i & ulR1x
0/ BV R B 2F A (T 4)
24 #iETGR5%E TGF-B1iE S8 HK2 AR
BUTRAMEERES

TGF-B1 51 HK2 4i Jg JE 2 t 51 [B ¥ 1] K 42
JEHEAR M5 T LCA J5 , AR B A5 3] T 3k &
(15 A). ffiJHl Phalloidin—FITC X 4t il & 22 )L 3h &

TGR5™ TGR5™-

T T T ~
Fibronection I +3:1-0 §} b=k "1

COLIAL | [ !
TN 2 0) e, e ————

Sham ulRIx Sham ulRIx A
TGRS"-Sham [l TGR5™~-Sham
B 76r5-uIrIx B r6rs-ulRIx
- 3)
- =
SEY
< 8 — 2)
o/
E T ns
22 64
205 ns 1)
S~ —
2% 47 1)
=5 —
52 21
&
Fibronection COL1A1 B

(A) and (B) Representative immunoblots and corresponding densi-
tometry analysis of Fibronectin, COLIA1 protein abundance in the kid-
ney of TGRS and TGRS mice with or without ulRIx. Data were pre-
sented as (F+s.), n=6, " compared with TGR5"*~Sham mice, P<0.05;
? compared with TGR5"*~ulRIx mice, P<0.03; ns: stands for no signifi-
cance. ulRIx: unilateral IRI and contralateral nephrectomy; COLIAT:
collagen type I a 1 chain.
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Fig.4 ulRIx induced renal fibrosis was aggravated by
TGRS gene knockout
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