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(HEE] BeY Hir#EE 8 & 0.0 LR (experimental autoimmune myocarditis, EAM) B8 /N G0 L
HAF A LIEHLH . FiE - K 20 K BalB/C /NRBEHLS Jy 28 4 EAM 4 B 5 220 L ZE KA 4L, B
M5 H, FERMFEREF 0.7 KRB BH/NRAMRZ LT I 200 pL B2 KA S « MyHC IR G FL7 5 57
T 8 RUFIFIA X EAM 4 (85 R 4 R b FERMM AN N 4 TR LA 500 S R IR E A &
55 21 KM T8 A 0 3l R I 4% 41 /N B2 0 &8 B I A3 B (L VER) (45 58 0 B0 (LVES) VEF 3k K N #2 (LVIDD B ik 47
KAWL (LVIDs) . 5 21 REFH 4 41/ BUBE AL B J5 B0 IR 41 4L 34T HE 4% (4 F1 Masson 4% €85 5% JH i =X 4t il R
o ) 2 2 /N ROV L o Th17/Treg 4 M Lo 515 SR F 52 06 980l 2 1 3R & I 4 S i (RT-qPCR) il 4 25 B 3k 5 A ) 2%
/N R EH R TR | (Collagen 1) e 45 J& 8 (V-1 (MMP-1) . T4 Ml A~ F 17AIL-17A) \ Treg %% 5% A
F(FOXP3) R AN A2 10(IL-10)F) mRNA MEHEXKFE. ER  #HE 03 E ER, &5 ZH/NR LVEF,
LVFS 85 T EAM 41 (F=51.55.35.38,¢=28.08.5.97, P<C0.05), LVIDd.LVIDs & &t T EAM 41 (F =4.64,
17.72,q=2.88.,4.77,P<C0.05), HE J& Masson J% o 25 ¢ 1 7R , B 5 28 41 S b ZE oK 0 41 /D B0 JIE 4 2 4% A 4 B 17
B A S LT AE DT AL EAM 20 A BT 8036 . Ut X 2 R A 4 SR 0 R B KR 3R 2R B Ml JE DK R A /)N RN 44 M
Th17/Treg 40 1o 4] i % T EAM 4 (F =6.80,¢ =3.60,3.06,P<0.05), RT-qPCR %4 £ W/~ , 8% K 4 /N Fb
MELL 2L Collagen 1 \1L-17A mRNA /KB EMK T EAM 4 (F=112.40.77.49,¢q=14.57.8.27,P<C0.05) , MMP-
1. FOXP3.IL-10 mRNA /KF B EF & T EAM 4 (F=19.05~144.60,¢=05.37~11.21,P<C0.05) , 4 J% E 3 3 46 il
SRR S B4 /N O IEH A Collagen [ JIL-17A FHHRIK B EMT EAM 4 (F=13.70,13.97,¢ =4.72,
5.64,P<C0.05) , MMP-1,.FOXP3.1L-10 & &L B #F ™ T EAM 4 (F=6.77~17.21,¢=3.32~6.14, P <{0.05),
it WEFEAIEENE R Thl17/Treg 45 EAM /NGO WLA5AS - 38 17 U6k 28 00 UL 20 20 2F 4 Ak alt 2
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Effect of baicalein on fibrosis of myocardial tissue in EAM model mice WANG Tiantian, WANG Shuang »
LI Ling  (School of Basic Medicine, Qingdao University, Qingdao 266071, China)

[ABSTRACT] Objective To explore the effect of baicalein on myocardial fibrosis in experimental autoimmune myocarditis
(EAM) mice and its mechanism. Methods Twenty BalB/C mice were divided into blank group, EAM group. baicalein group,
and dexamethasone group, with 5 mice in each group. On days 0 and 7, all the mice except those in the blank group were subcuta-
neously injected with 200 pL. of complete Freund’s adjuvant and a-MyHC peptide emulsion. Starting {from day 8. the mice in the
EAM group, baicalein group, and dexamethasone group were intragastrically administered sodium carboxymethyl cellulose, baica-
lein, and dexamethasone, respectively. Echocardiography was performed on day 21 of administration to determine left ventricular
ejection fraction (LVEF), shortening fraction (LVFS), left ventricular end-diastolic internal diameter (LLVIDd) , and left ventricu-
lar end-systolic internal diameter (LVIDs) in mice across all groups. On day 21, the mice from all groups were euthanized by cervi-
cal dislocation and their heart tissues were collected for HE staining and Masson staining. Flow cytometry was used to detect the
proportion of Th17/Treg cells among the splenocytes. Real-time fluorescence quantitative PCR (RT-qPCR) and Western blot were
used to analyze the mRNA and protein expression of Collagen 1 , matrix metalloproteinase-1 (MMP-1), interleukin 17A (IL-
17A), Treg transcription factor (FOXP3), and IL-10 in the cardiac tissue of mice.  Results Echocardiographic results showed
that the LVEF and LVFES of mice in baicalein group were significantly higher than those in the EAM group (F=51.55,35.38.,q=
8.08,5.97,P<C0.05) , while LVIDd and LVIDs were significantly lower than the EAM group (F=4.64,17.72,q=2.88,4.77,P <<
0.05). HE and Masson staining showed that infiltration of inflammatory cells and deposition of collagen fibers in the cardiac tissue
of mice were significantly mitigated in the baicalein and dexamethasone groups as compared with the EAM group. Flow cytometry

showed that the proportion of Th17/Treg cells was significantly higher in the EAM group than in the baicalein and dexamethasone

MRS EHA] 20231127, [4E3THE] 20240212 groups (F=54.75,¢=3.60,3.06,P<C0.05). RT-qPCR showed that

[E£TB] ExEHRBFEE%IIH(82001754) the mRNA levels of Collagen | and IL-17A in the heart tissue of
[@ER1EE] Z¥ ,Email:liling743@126.com mice were significantly lower in the baicalein group than in the EAM
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group (F=112.40,77.49,¢q=14.57,8.27,P<C0.05), while the mRNA levels of MMP-1, FOXP3, and IL-10 were significantly

higher in the baicalein group than in the EAM group (F=19.05—144.60,¢=5.37—11.21,P<C0.05). Western blot showed that the

expression of Collagen [ and IL.-17A was significantly lower in the heart tissue of mice in the baicalein group than that in the EAM

group (F=13.70,13.97,q=4.72,5.64,P<C0.05), while the expression of MMP-1, FOXP3, and IL.-10 was significantly higher in

the baicalein group than in the EAM group (F=6.77—17.21,¢=3.32—6.14, P<C0.05).

Conclusion Baicalein alleviates myo-

cardial damage in EAM mice by regulating the balance between Th17/Treg in the spleen, thereby reducing the progression of myo-

cardial tissue fibrosis.

[KEY WORDS] Myocarditis; Autoimmune diseases; Fibrosis; Baicalein; Th17 cells; T-lymphocytes. regulatory; Gene ex-

pression regulation; Mice
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YER 0.1 mLEH A RHA/NAEL T 0.5 R
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RUER 0 3l B I/ BUZS 0 %5 8F 5K R 1 42
(LVIDd) F 20 2 W 4 R W A2 (LVIDs) , 3 i1 5
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T 5 T B 4 L 2 VR . A L 1 X 10° AN /L 4 A 3
96 LM, BEAL A 0.2 pg «oMyHC ik, 0.12 pg
BFA J 100 pL & 850 % 0.10 i 28 1L ¥ 19 RP-
MI-1640 #5355, F 37 C & RBP4 0.05 —5H 1k
AR FFA P RS 11 h,BE)5 1 000 r/min & O
5 min, % FiEW . PEAT Th17 Jefa, Bt CD4 . Bt
CD3 fg#h gy 23 30 min, X LA 1 000 r/min &L
5 minfi, 3 B W, M 400 2 5 W [ E 40 M
0.2% Triton X-100 % B, 88 J5 FRAT TL-17A B P 3
4 30 min, #AT Treg Y4, WHT CD4. R HT CD3 LA
KRt CD25 Mg ghge a4k 30 min. g 4h e (5 45 58 LU
J5,Lh 1000 r/min B> 5 min, 7 FiFW. l4U %
5 I ] 5E 4, 0.2 % Triton X-100 B 5, 9K )5 KL
Bt FOXP3 g N 444 1 h, B @25 ) LS 200
H 4 o 3 30 W 4E 41t L i ] Beckman CytoFLEX #f
1 ERERE I L B )5 15 R H FlowJo V10 #5149 47 %%
i
1.6 a3 k28 PCR(RT-qPCR) # A #m & 21
SRS EARFRR | (Collagen 1) . MMP-1,
IL-17A . FOXP3 % IL-10 % mRNA % ik K F
i I MolPure® 40 fifd /20 21 5 RNA #2557 &
T3 i SR iR G B A5 A1/ RO IE 41 2L B RNA
I HLA S cDNA, AR 4 38 B 43 ff ] 2 X q3SYBR
qPCR Master Mix i & # 17 RT-qPCR £ , DA
GAPDH AW Z B AR 2 22Tk, 5197
L1,

®1 SIMEREERFT

SIMAEE 3B ok
Collagen I F:5'-CGCCATCAAGGTCTACTGC-3' 19
R:5-GAATCCATCGGTCATGCTCT-3’' 20
MMP-1  F:5-TGTITGCAGAGCACTACTTG-3' 20
R:5'-CAGTCACCTCTAAGCCAAAG-3’ 20
FOXP3  F.5-CACCTATGCCACCCTTATCCG-3' 23
R:5-CATGCGAGTAAACCAATGGTAGA-3' 19
IL-10 F:5-GCCAAGCCTTGTCTGAGATGATCC-3" 19
R:5'-TTCACATGCGCCTTGATGTCTGG-3' 21
IL-17A  F:5-ACTACCTCAACCGTTCCACG-3’ 20
R:5-TTCCCTCCGCATTGACACAG-3’ 20
GAPDH  F.5'-AGGTCGGTGTGAACGGATTTG-3' 21

R:5-TGTAGACCATGTAGTTGAGGTCA-3' 23

1.7 S JbpiE ki &40 Ao e 4l R F Colla-
gen | \MMP-1,1L-17A . FOXP3.1L-10 & & #8 2 &

=

* =
FH L7 FE 43 50 Bk B A5 4/ B B 414 20 mg,
MY ITHES A 200 pL RIPA 2L M it . & 1A B 11

Tl 710 B T e A 1) 700 1 VR 0 TE AT S A b R AT
& LA S HE 5 min, BRI 29 1.5 mL
EP & ,L) 11 832 r/min B> 5 min, Bl FEW .
IR RS v, WK & 10 min, 75 2 8 (1 RE
me A 15.0% 8% 12.5% 19 SDA-PAGE 4 8 [ i B
% E PVDF B L, fE %0~ F 520 WL IE W%k 35 f41
2 h,J TBST ¥k 3 K. ¥ B 53 il 5 —$i Collagen |
(1:1000) ,MMP-1(1 1 000),IL-17A(1 : 500),
FOXP3(1 : 1 000),IL-10(1 : 1 000) \GAPDH(1 :
10 000 7E 4 ‘CFWEHE L&, JH TBST ¥k 3 G 5=
2% HRP fBEHIIA (1 2 1 000 FEE I FIHE 2 h, fff
I ECL b2 % 56 48 S o357 & e ) b (09, %5 4%
W8 T VILBER W52 430 47 B G 40 BROF 43 B 2541
R K L, 45 SR 3 W S I 3 1 .
1.8 %t o5

¥ GraphPad Prism 8.0.1 % % 80 dE o847 58
TEMH AR ESS AT RERU x£5s FR. £
2 1) Ll 35 R FH B TR 28 07 25 4 B PRI L L R
Dunnett ¢t 5%, LI P<<0.05 EREAREM.

2 % ES

2.1 #HXE3 EAM DR ik eh Hoh

B I Z R R A AL R R A S g
KARGLH) LVEF.LVFS )  # & T EAM 41 (F =
51.55.35.38,¢=15.96~11.00, P <C0.05) ;25 41 &
WA EHM LVIDd,LVIDs Bl BAL T EAM 4 (F =
4.64.17.72,q=2.88~6.30, P<C0.05) , i ZE KA H
# LVIDs Bl @K T EAM 40 (F =17.72,9 =6.27,
P<C0.05),fH LVIDd 5§ EAM 4] Jt#{ . 2 5% (P >
0.05), W% 2.

x2 BAMROHBEEXIERILE (n=5,x%5)

1] LVEF LVFS LVIDd LVIDs
- X/ %) X/ %) (d /mm) (d/mm)
=Kl 90.15+2.98 55.1845.12 2.64+0.81 1.3340.41
EAM 4 63.23+44.73 29.46+3.16 3.88+0.36 2.71+0.37
AR 82.98+4.67 45.93+5.12 2.84+0.45 1.67+0.32

Wi ZEAK A4 88.724£6.22 52.81+3.70 2.98+0.54 1.3470.27

2.2 ®XF s EAM b RS LA R K JE BB Fe 4
A 7R

HE } Masson 325 5 R, 25 1240/ B0 L
A rh TC AR I A0 B T B I R A 4 DR, EAM 4
/N R IR 24 K i AR E A1 I 2 T R e i A 4k T
FELL B 2R 2 R b JE K i 4 WL 280 2R 400 i R
0 K S 41 2 AR A EAM 20 S s/ (& 1)



¢ 08

i 22 2R 8

2024 4F 4 HH5 39 55 2 ] Precis Med, April 2024, Vol.39, No.2

23 wAEE EAM DR mied Thl7/Treg m
JieL Ye 45 8 3 v
it A A A I 25 R R, &S AL EAM 4
WA R M ZERM AL/ i b Th17/Treg 4
W9 B 1) 43 51 A (0.29 £0.10) %, (0.30+0.07) %,
(0.1640.03) %, (0.0840.04) %, &% FK 41  Hb %
KAS /NN AH A Th17/ Treg WG BAK T EAM
4 (F=6.80,¢=3.60.,3.06,P<C0.05), WH 2,
2.4 HXEESEAM PRSI P Collagen |
MMP-1.1L-17A . FOXP3.IL-10 mRNA K F %k
RT-qPCR Kzl &5 7R, 25 4] VB A R 4 3

EAM#L

¥l
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SEH BART EAM 4 (F=112.40,77.49,¢9 =8.27~
15.91, P <<0.05); # % % 4l MMP-1,FOXP3.IL-
10 ZKFHR & & F EAM 41 (F =19.05~144.60,9 =
5.37~11.21,P<C0.05) ; i ZEK A8 FOXP3.1L-10
K- & T EAM 41 (F =19.05,144.60,9 =
4.36,10.32, P <C0.05), MMP-1 k¥ 5 EAM 4 J
Wi 22 5% (P>0.05), W3 3,
2.5 FHFFEA EAM A s R P Collagen [
MMP-1.,1L-17A FOXP3,1L-10 & & R &£ KT %
B PEENID AR 25 R B R A HA RS R

I FEKAN
5

B1 SHEMROBALAEYF HE & Masson B4R
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b FER PN /N AEZH 21 Collagen [ TL-17A 45 6.77~17.21,q=3.32~6.14,P<C0.05) ; Hi ZE KA H
H 28K F W E MK T EAM 44 (F=13.70,13.97, INEUDIEZH 2L P FOXP3 . MMP-1,11-10 2 4 /K
q=4.61~5.95,P<C0.05); # % & 4l MMP-1,1L- 5 EAM H B LW B IT¥#25%(P>0.05), I

10, FOXP3 # [ R K P B T EAM 4 (F = 4.4 3,
A EAM#L HFEKAAL
EE R 10’ 10 3
3 ; 8.13 3 9.81 E 9.49
“ g E 10 A 10
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2 RN ARKENE AR Th17/Treg 48 B Lk 51
£33 ZBAHAMNMNROBEAHZRS Collagen T .MMP-1.IL-17A FOXP3 . IL-10 mRNA 7K F b (n=5,x *5)
215 Collagen 1 MMP-1 IL-17A FOXP3 IL-10
=kl 1.034-0.30 1.0340.08 1.044-0.38 1.0140.13 1.0040.10
EAM 4 6.79+0.62 0.2440.02 51.9049.66 1.5640.26 0.06+0.01
WA R 1.5240.13 0.5740.11 21.68+2.10 5.2041.00 0.5740.03
i FER AN A 1.6240.75 0.1240.02 6.91+2.97 4.5141.29 0.5340.08
T4 FAHMNMNBROBEAHAZEF Collagen [ MMP-1.1IL-17A FOXP3 . IL-10 EH K FE LB (n=5,x*5s)
215 Collagen | MMP-1 IL-17A FOXP3 IL-10
= H4 0.3940.05 0.5340.08 0.2940.06 0.4840.05 0.5940.12
EAM 4 0.5840.01 0.4740.04 0.734+0.16 0.5140.02 0.6440.19
WAERA 0.4340.03 0.8740.13 0.2540.07 0.6874-0.09 1.2040.16
Hi ZEOR AN 4 0.4340.05 0.6340.03 0.31£0.09 0.4940.05 0.93+0.13
-1 » . 5 ~, , e
we- [ S O R | - S0 LT 4 41 05 G 20 Lo 2 4 40 3508 41
oxrort | S S| < S S M SN I 2B 11 AT B LT AL
L-174 17 000 KAETE R JE O A ST A Sk R AE 40 i 3
roxes || 17000 3ok 7 D6 440 B DR - R AR TR B R 4R E TR B L TR

o [ )

GAPDH | " s -- | 36 000

A.B.C.D A% 4L EAM 4 B 5 F ALt 2R M 4l " 5 4 4 A 33 F[14-15] e et
B3 HAMNBKOESELP Collagen I\ MMP-1, IL-17A, HEAL RIS 21 kA 3k it « T 2 25 3 5 AT LA i)

FOXP3 ¥ IL-10 & B KikKkF

TR AT 4 20 M, S BOL WLET 44k 098 i, BR AR Ao
FU WA FE a4 Thl7/Treg 40 b )08 5%
45 g 9% W RAE R 38 R0 sk AN T) D IR S5 g Jili &1

EAM /DU LA ZUEF SRR BE 5T 80 . WO LET ZE4
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5500 Ty Rl B A 5 8 AH G, ) BT 0 T 18 R S 11 48 A 4
#& LVEF,LVFS,LVDId, LVIDs %, LVEF,LVFS
AR L B LVIDA, LVIDs Jh 5 ¥ 28 W 26 0 55 Wi 4 2
REAYIR 55 . WANG 461 38 4 SR F 8 75 .0 2l 1 A D
EAM /B3R 48 b5 L GF B EL P 2 25 0T Lg% EAM
FIEB/NEG Y RERE AT, ALK P, EAM 41 /b R
) LVEF DA & LVFS B @ F#& % £ 41, LVIDd,
LVIDs N AR5 & T35 R4, R A R 0] LI
W% EAM /N RUG D RE R AF . HE M2 Masson %t 8
SR WoR WS R T FE R R AL/ RO AL 8L R
SiE A 32 10 RS AT Ak DURR 3 EAM 4 W 2
AL FRBL T 85 X EAM /NG LA ZUEF
AL BB ARAE . A6 O ILER 4E L /N B, 0 LS ZF
20 0 3o O R A W R 2 IS R EE 1, A Collagen
12 3, i B A B A R # D R MIMIP 3G M R
Wi o | I B A 0 1 L 5 500 WL i R I R 7
HETRL I T 800 W40 R & AR £F Ak, A WFge b
RT-qPCR K 4 2 E 35 45 4 57 , EAM /) 5o i 41
4irh Collagen 1 FRiBLIKF-Bem 0 %5 2R S 2K
AT TS Collagen 1 M)3FRIAW BT K, EAM /MR
DA LR MMP-1 1 mRNA K& A #£ K8, i
WAR T WG HRL W W L, b 5K+ s
MMP-1 ) mRNA KHEHFKIES EAM 240 T &
225, I, 85 F T W DL EAM /D B0 IE
H U Collagen | 33K, B8 M MMP-1 ) 33k, iF
Mg EAM /) oG WU 24 44k

JEE AN VR 5 0 ILET Ak & A2 5 % AR TT
S FR . EAM /N R LA 2 b 4R RE 40 i 9 3 i
FER CDAT T 40 M A 5N, Th17 5 Treg 4
Z AP 25 LR A AE Z R P 40 Th17/ Treg L
(B 7E 2 AR M O 1T 58 2 e L 22 & MR R AL E A E B
IR BE PR ET & MR ES R
FHiG EAM /) Bt WLEF 4k A6 s 2 HL A BF 5 T
ANEUVRI FRJE A 21 R AG TN 45 21 /0N BRI 40 B b Thi7/
Treg Zi My o151, 25 5% 1 7 355 28 2 ) Ml ZE K P 41 /)N
BRI Z0 L P Th17/Treg 40 M8 L B AR L T EAM 41
B S A . RT-qPCR 4 38 B35 52 46 45 5 ) i 7
W ZH /N O IEA L P IL-17A mRNA K& [
K EAM A8 & i, FOXP3.IL-10 mRNA
MEFKEI R FE, A5 k8 IL-17RA 1 1L-
17RC ZE /N B0 UL £F 2 40 g v 52 3 23k F — 2
WHoE ik & B 1L-17 A Lhigs R0 WLEF 446, i 4 oy
RSN SRR s Treg 7240 1L-10 M T
U WL A 240 1 % 6 D6 1 » Treg 4 B 2 48 UE B )
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