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(HE] BaY W UH e E (1S) X O ULFEE (myocardial infarction, MDA BN RO LR W, ik
C57BL /6] WM /N 50 B HEHL IR TR 4H (Sham 2H)10 2, i B2 05| W i 26 (Sham+ 1S 2H) 10 H, .0 JILEE BB
H ML 15 H 0 U BE -+ 57 R 051 e By 20 (MI+1S 40> 15 H . 2R 72 51 B 32 561K 3l ik 45 3L A A 2 /s B M B A,
ARJGH 24 /N, Sham + 1S 40 F1 MI+1S 4/ SR SR G 6 1 43 1S 100 mg/kg, Sham 41 AT MI 41 45 2K s 1 S5 45 A AL
PBS, # £ 28 d, W] [Al 0 & 4/ AT S B . SCER 58 30 K, 00 JUT 8 75 46 A5 D1 A 45 4L /0 B0 0T T R L o o 255 RO A
T ARG T 5 4 /DN BRI T Hh 1S W Masson B2 €0 Ak 45 20 /I BUME BE IX 0 ILZF 48 A B2 RT-qPCR £ AR 0 L4
4 a-sma ,Collagen 1 H [F ) 32 ik /K 3, Western blot 4 AR & I .0 L 40 21 TGF-8 {5 5 i ¥ 45 i & 1 TGF-3.
p-Smad2.p-Smad3 M FRIEKF, FR  LEH 30 Kot, 5 MIAAM L, MI+IS 4 /b RAFE R B E FRHEMA=5.02,
P<C0.05), 45 Sham Z#H Lt . Sham~+1S 2/ BUILTE 1 IS WRE &% T+ & (¢ =54.87, P<C0.05) , 5 MI A M Lt , MI+1S
2 /0N BRI 1S B 2 i (1 =138.55, P <C0.05) . IR A A A /R » Sham 241 1 Sham + 1S 41 19/ B Z2 0 = 47 7k
KA (LVIDD 220 WA AR W AR (LVIDs) 260 F 3 il 43 20 (LVEF) | 22 0 % i il 4 48 22 (LVES) G i 3 22
B (P>0.05); 5 MIAAA L, MI+1S 40/ R LVIDd, LVIDs W31 K (1 =3.96.,4.31,P<C0.05), LVEF,LVFS . %
A (1 =5.68.4.07,P<C0.05), Masson ¥4 8, MI+1S 215 MI 41 kb %/ BLC WLUIA] R RS 21 4k TR IH B %6 &2
RT-qPCR # AR M 27~ , MI+1S 45 MI A, /N B L S a-sma Collagen 1 R B2 KK 8% T+ & (t =
8.74.4.78, P <C0.05), Western blot J5 ¥ & & 7%, MI+1S 445 MI 4141 e/ B0 L4 48 TGF-R. p-Smad2.
p-Smad3 & [ R IE KR B ETHE (=4.04~5.64,P<C0.05), &it IS AN /N E MI J5 % BEHEC L 2 44, H
BUEI AT R85 TGF-B A7 =3 B 0 A1 G
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Effect of indoxyl sulfate on myocardial remodeling in a mouse model of myocardial infarction FENG
Luxin, LIU Tao, XU Qingling » WAN Haoran , SUN Zhiyu , GUO Junjie (Department of Cardiology, The Affiliated Hospital
of Qingdao University, Qingdao 266003, China)

[ABSTRACT] Objective To investigate the effect of indoxyl sulfate (IS) on myocardial remodeling in a mouse model of
myocardial infarction (MI). Methods A total of 50 adult male C57BL /6] mice were randomly divided into sham-operation
group (Sham group) with 10 mice, sham operation+indoxyl sulfate group (Sham—+1S group) with 10 mice, myocardial infarction
group (MI group) with 15 mice, and myocardial infarction+indoxyl sulfate group (MI+1IS group) with 15 mice. Left anterior de-
scending coronary artery ligation was performed to establish a mouse model of MI, and at 24 hours after surgery, the mice in the
Sham+1S group and the MI+1IS group were given intraperitoneal injection of IS (100 mg/kg) . while those in the Sham group and
the MI group were given intraperitoneal injection of an equal volume of PBS, once a day for 28 consecutive days. The survival status
of the mice in each group was recorded during this period of time. On day 30 of the experiment. echocardiography was performed to
evaluate the cardiac function of mice in each group. Ultra-performance liquid chromatography was used to measure the serum con-
centration of IS. Masson staining was used to assess the degree of myocardial fibrosis in the infarct zone. RT-qPCR was used to
measure the mRNA expression levels of a-sma and Collagen 1 in myocardial tissue. Western blot was used to measure the protein
expression levels of the TGF-f signaling pathway marker proteins TGF-f, p-Smad2, and p-Smad3 in myocardial tissue.  Results
On day 30 of the experiment, the MI+1IS group had a significant reduction in the survival rate of mice compared with the MI group
(X?=5.02,P<C0.05). Compared with the Sham group, the Sham-+1S group had a significant increase in the serum concentration of

IS (1 =54.87,P<C0.05) , and compared with the MI group, the MI+1IS group had a significant increase in the serum concentration

of IS (+=38.55,P<C0.05). Echocardiography showed no significant
(KRB ] 2024-03-21; [EITEHI] 2024-05-16

[B&TA] HRARRAEE R A (82370272) s 11K
B RFI 4T H (ZR2023MH337) ventricular internal diameter at end-diastole (LVIDd) , left ventricu-

differences between the Sham group and the Sham—+1IS group in left

[@EWIEE] FBHRA, Email: guojunjie@qdu.edu.cn lar internal diameter at end-systole (LVIDs), left ventricular ejec-
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tion fraction (LVEF), and left ventricular fractional shortening (LVFS) (P >>0.05). Compared with the MI group, the MI+1IS
group had significant increases in LVIDd and LVIDs (¢t =3.96,4.31,P<C0.05) and significant reductions in LVEF and LVFS (¢ =

5.68,4.07,P<0.05). Masson staining showed that compared with the MI group, the MI+1S group had a significant increase in in-

terstitial collagen fiber deposition. RT-qPCR showed that compared with the MI group, the MI-+1IS group had significant increases

in the mRNA expression levels of a-sma and Collagen 1 in myocardial tissue (1 =8.74,4.78,P<C0.05). Western blot showed that

compared with the MI group, the MI+1IS group had significant increases in the protein expression levels of TGF-8, p-Smad2, and

p-Smad3 in myocardial tissue (1 =4.04 —5.64, P <C0.05).

mice with MI, possibly by activating the TGF-§ signaling pathway.

Conclusion IS can aggravate pathological myocardial remodeling in

[KEY WORDS] Indican; Myocardial infarction; Disease models, animal; Ventricular remodeling; Transforming growth fac-

tor beta; Signal transduction
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HF% 2~3 mm &2, R8540, R 24 h,
Sham+1S 41 LA & MI-+1S 41/ B K s i 5 1S
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JBe Ay A7 BR 28 W1 1A B 51 P 91 s a-sma F.5'-TG-
GAGCCTCATGTACCTGGTAACC-3", a-sma R:
5 -CTGCCGATCFCTGCCAATCACTG-3"; Colla-
gen | F:5-ACAGGCGAACAAGGTGACAGAG-
3',Collagen I R:5-AGGAGAACCAGGAGAAC-
CAGGAG-3'; GAPDH F.5-AACTTTGGCATT-
GTGGAAGGGCTC-3', GAPDH R: 5 -TGGAAG-
AGTGGGAGTTGCTGTTGA-3', Yl GAPDH %}
WS IR A 2722 g H 56 R0 AR X 38 3k
B, SR EE 3 WA REUME.
1.7 &G A iE (Western blot) A& 0 s & & PLLd
2 TGF-B 43 5@ %40 £ 4790 % @ R ik K F

Bl ML IR 4 /0N B0 LA ZURR B 4% 20 ~ 30 mg
BT 1.5 mL EP 4, # 8 RIPA Hffw ¢ &AW
PRI B R B AT =100 ¢ 1+ 1 B HCW L A
A 300 p L Y 6 2, 78 5 i BB s vk b i A
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RS (20~30 png) BL 10% SDS-PAGE %5 Tk
GBS R 1 h, Al A PR 3 W (QuickBlock™
Blocking Buffer) #f F] 15 min PAJG . # ¥ I A 5t
Bl TGF-B Z e ik (1 : 500) . %t Bl Smad2/3
FFEREHTAR (L = 1 000) \BRPL R p-Smad2 50 BT
(12 1 0000, St Bl p-Smad3 55 BEHLK (1
1 000) fdit . GAPDH £ wi BEHi & (1 = 10 000)
J.F 4 CWE R, LL TBST W s . ALl
FPi Pl 2 5 000) F|MEEF 1.5 h, i B
ECL &6 B 5. i1 Image ] B A0 Hrfl 54 5 A
MK EEAE . LA GAPDH AN 2 &, H 9 8 (19 A6 X
FBAKFLLE M E A K EE/ NS BE A K EER
IR, S AL 3 UL A5 SREU(E .
1.8 %it 35

* M GraphPad Prism 9.0 #{F % 8 #1740
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i ) (¢/d)

1 &A/NRHE Kaplan-Meier 4 77 B 28
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N B O IE ) BB 45 98 A LA 2% S 3 B 1B
(F=48.41~140.60, P <C0.05); Herp MI+1IS 45
MI 41 M1 415 Sham 41.MI 415 Sham + IS 4145
TR L3 22 S A 1 3k (1 = 3.96 ~14.54, P <<
0.05) ,Sham+1S 215 Sham 21 4% T 45 b5 b 4% 22 =
T EEP=>0.05), WEI1,

F1 BAMNROHEINRERRIEE (x5)

LVIDd
(d /mm)

LVIDs LVEF LVFS

454
2e " d/mm) % %

Sham #H 10 3.35+£0.11 2.2840.12 68.57+2.77 34.06+2.02
Sham+IS4 10 3.5240.18 2.3740.12 67.36£2.49 32.744+1.50
MI 4 13 4.17£0.16 3.0740.23 51.7523.18 23.6021.30
MI+IS H 7 4.9540.51 3.61£0.29 41.21+4.41 19.08+2.91

23 B@RbE b IS KERE

S E 30 K, Sham 4], Sham +1S 41 . M1 41
K MIH-1S 41/ BRI TS % BE 43 31 R (0.0940.01) |
(3.0940.17),(0.1340.03) ,(3.274+0.22) mg/L. %
H/NRMED ISHEILE ZRBA R EHEE L (F=
1 449.00,P<C0.05) ; Sham+1S #15 Sham £ .MI+
IS 405 MI 4, Sham + 1S 2 Fi1 MI 20 [b &%, if i
IS A BE 8 35 TH e (1 = 38.55~54.87, P <C0.05),
Sham 21 F1 M 41 L0 #5 I 5 Hf 1S W B 22 55 00 1o 3 1
(P>>0.05),
2.4 IS af &4 RS PLEF AL 0 e

£ 21 /N B0 LA 2R B9 Masson Ze 0,25 B B K
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Sham 4 1 Sham + IS 4 & W 7% KR £ 48 iR,
MI 2 Al Sham ZHAH EE, 0T UL B S %) i At 2F 4 i AR
MI-1S 21 F1 MI 41 5, 0 WL 8] 53 158 Ji 21 4 30 FH B
W2 (I 2) , B b g 6 s 458 43 S DO AR Y .0 WL TE]
R R4k, 2 H /N a-sma Collagen | FEFH R
KK 2 A i 3 M (F =101.30,64.90, P <<
0.05);MI+IS U5 MI 4 . MI 445 Sham 4 L4,
a-sma Collagen | kK FEFHFREZ L=
4.22~8.80,P<C0.05) , {1 Sham Fl Sham -+ 1S 4 [A]
2 0 B EE(P>0.05), WL 2,

2.5 IS LR P TGF-R 42 5 @R A8 X Arie &
EF SR LR AL

Western blot Jy i il 45 S W7 . 45 41 (5] 0 AL
24U TGF-B.p-Smad2 . p-Smad3 & [ ik /K F L1
NS HEA B EN(F=288.48~200.30,P<C0.05);
MI+1S 4081 MI 21 \MI 41 f1 Sham 41 lL# , TGF-B.
p-Smad2.p-Smad3 A RB AT B &, 2 R H
HRESIT % L (1 =4.04~18.91,P<C0.05),{H
Sham—+1S 4] fl Sham 4] L& % 5% L o FH (P>
0.05), W% 3,

A:Sham 4 ,B:Sham+IS 41,C.:MI 41,D: MI+1S 41 , Masson ¥ &1 ,200 %
B2 ZFANMNBEEXOCANBREREFERRBER

®2 BHANMNRONTELCEXRERBHRIEKRFELLER
(x£s)

paEl n a-sma Collagen 1
Sham 2 3 1.01+0.01 1.01+0.01
Sham+1S 41 3 1.2440.27 1.114+0.14
MI 2 3 5.15+2.40 9.06+£2.24
MI+1S 4 3 24.71+£4.93 19.36+4.78

£33 BHMROAEALF TGF-p 5518 EMEXIRIE
EBREKPELEE (x£s)

| n TGF-8 p-Smad?2 p-Smad3
Sham £ 3 0.1740.03 0.134+0.04 0.174+0.04
Sham+1S 4 3 0.2040.01 0.184+0.02 0.1940.04
MI 2 3 0.7140.06 0.4240.06 0.42%0.05
MI+IS 2 3 0.924+0.11 0.64-+0.07 0.58+0.07
3 it it
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