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Effect of hypericin on myocardial fibrosis of chronic viral myocarditis of mice
and its mechanism
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Abstract: Objective To investigate the role of JAK/STAT signal pathway in myocardial fibrosis (MF) of the chronic viral myocarditis
(VMC) of mice and hypericin intervention study. Methods Sixty healthy male Balb/c mice were used to establish the MF model by
intermittent multiple ip injection of coxsackie Bs, another 10 mice were used as normal control. Two months after the modeling,
survival mice were randomly divided into four groups, model group, low- or high-dose hypericin group, and Captopril group. The mice
were treated by Captopril or hypericin, respectively, ig administration, once a day. After 30 d, we took the myocardium of left ventricle
to dye with Masson, to observe the cardiac histological changes. The serum type I collagen and type III collagen were detected by the
means of ELISA, and the expression of JAK1 and STAT3 was observed with semi-quantitative RT-PCR and immunohistochemistry
technique. Results The model group, serum type I and type III collagen increased significantly, the expression level of JAK1/STAT3
was higher than that of the normal group, and the difference was significant (P < 0.05). While the hypericin and Captopril treatment
could significantly reduce serum expression of type I and, type III collagen, and decrease JAK1/STAT3 expression. Histology showed
the improvement of myocardial fibrosis degree, and a significant difference was observed when comparing with the model group
(P <0.05). Conclusion In the process of chronic viral myocarditis, the activation of JAK1/STAT3 pathway may be one of
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pathological mechanisms of the MF-induced with type I and type III collagen increasing. Hypericin could inhibit the myocardial

fibrosis by blocking JAK1/STAT3 pathway.

Key words: hypericin; viral myocarditis; myocardial fibrosis; JAK1/STAT3 signaling pathway; type I collagen; type III collagen
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&, WYL AT s 1A, I AR ELISA ik
&, Biosourse Ar]; LUEHE. Trizol. 1% SR
&, BHEE TR TR A ] PCR A DL 2000
Marker, K&EFAFEY TG AT ; JAKL, STAT3
ek, S5 Santa Cruz 237 SABC 414k,
WA, R A TRARAF.
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5’-CCGAGAACCCAAATAGTC-3", 4 #4911 H [#)3E[A
HBCKE N 156 bp; STAT3 IE A 514 5-TTT-
GGAGGCAGGAATAGG-3’, & 0 5|4% 5°-TGGCT-
TGACGGGTTGAT-3’, ¥ #11 HIEEF R BKER
230 bp, E KR 506 C. B-actin 1E[I5Y) 5°-TT-
CTTTGCAGCTCCTTCG-3’, Jx 7] 514 5°-TCTCC-
ATGTCGTCCCAGT-3, ¥ #4/=#) F BtK 54 298 b
cDNA & %: BENL/SERS1Y) (Promega A7)
B 1 %55 cDNA. WiFE% N A SR 20 uL (40
Jfl & RNA 2 pg, 50 U/uL Rnasin 0.5 pL, 500 mg/L
BENLS4) 1 uL, 10 mmol/L ANTPs 2 pL, 5X ik
NN MR 4 pL, 200 U/uL AMV #4558 200 U,
SRR — LW (DEPC) /KAMNE ], 4 37 CH
M 60 min, 95 ‘C W 5 min JG& 1V . cDNA
7£—80 CIRAF 4T PCR §71.
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B0/ R AE D3, Masson Hift, BiEENige (X
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23 @FitFEE

BIGLLx £5 Fon, K SPSS 11.0 G- #cFib
B, Z AL PSR B IR 2507 Z2 00 M, PRI B
K LSD i%.
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3 PMR—EREERFETIER

IERR R /N BRILIET 18 Ho TE4h 2510
i), e 24/ R BN, KBRS
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Y J AR FB A 2H 5 B o o6 B /DS B A 5
W HIRJCAET, fEgh 2], B /NRLAET S 4
H, RIEERAFE 2% 15 mg/kg 4/ &L
1R,
32 MREBMOAMK/NEROM 1AL, I BT RAY
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ELISA £rll 7w, 55X Rdimitt, g/
WL TR, T R & (o3I 0L I T AR )
FiIAZ )k P INP A1 P IIINP £or) WIEHE (P<
0.05); SERIAML, S22PhE LRI RIS 24
UL TR T ZR i ) o B S22 (P<<0.05. 0.01),
HRFIEACE, R IE 1,
3.3 IREEFHEOMANRILES IFN-y #1 TNF-o
KRR

Sof 4/ BUIALSE TFN-y. TNF-a 7K F#1% T+

R SLRFIFFEOMNDROM IR, I ERRE
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Table 1 Effect of hypericin on type I and type III collagen
in VMC of mice (x+s)

flw / %/ PINP/ P IIINP/

4 5 » » L
(mgkg) H (ngmL") (ngmL")

pogi — 10 1824041  23.01%+7.41
kit — 10 3.514032° 39.2248.52"
G2k 15 11 2.014+035* 32.034+6.87*
50 11 1.96+045* 27.78+8.54™*

RAGEF) 50 10 1.91+0.36** 28.09+6.82744

SHIRALELE: P<0.05; SEAMALLE: “P<0.05 **P<0.01
P <0.05 vs control group; *P<0.05 **P<0.01 vs model group
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40.73 pg/mL. S5 X FRATA LG, AR AL/ UGS TFN-y. S22 b SRR AT A2/ B i ' TFN-y. TNF-a 7K
TNF-o /K3 B E TR (P<0.01). SEMAML, SEIH R EIC (P<<0.05+ 0.01). 455 M3 2,

R2 S4MENBEMEOMAENRILE IFN-y #1 TNF-a K ERIZME (X£s5)
Table 2 Effect of hypericin on serum IFN-y and TNF-a in VMC of mice (x £ 5)

Al FHE / (mgkg ™) LY/ A IFN-y / (pgrmL™") TNF-0./ (pgmL™")
X B — 10 <40.73 <40.73
it — 10 121.544+36.12" 98.61+31.58"
A 3 15 11 104.12435.03"4 83.07+£282174

50 11 79.35+£40.21744 46.13+23.26™
AR 50 10 87.26+32.23"44 53.17+£2431744

SAREAILE: TP<0.05 TP<0.01; HEAR4ILE: “P<0.05 **P<0.01; FEI
‘P<0.05 “P<0.01 vs control group; 4P<0.05 **P<0.01 vs model group; same as below

3.4 FPNEROHL JAKL. STAT3 RiZAIE0H 3.5 XmEMOMK/NR CVF BIEmFnOpT4E
RT-PCR ¥l 7R, SxTHAML, M4/ (hRIBALFME
BUOIL JAKL. STAT3 ARk igsm (P<<0.01); 0t AL A B, BRI /N U CVF S 25 18k

HRERMAME, S2REMRIEEMANROI (P<0.01). SERAMEIL, #4244/ CVF 2
JAKI1. STAT3 JERIFRIAM BI859 (P<0.05. 0.01). I/ (P<0.01), Mt 50 mg/kg 2Bk
GUR WA 3o e A o, BN JAKL . AR 3% . Masson B0 R, &4/ RO
STAT3 S /LA R A RIE W B3, 75/ SR, B G, B B0 UL R
BN RIS, S2MRA. RSN BUREYENE, UL RS 522 Bk
BUOHL JAKL. STAT3 tEHRIERD, BEGEHRT  FIEEAA/N RO UL 40 B Sl 45 R W3k
£F RT-PCR il £ 1. 2. 4. K 3.
R3 SLHFEMHFFEONKNROMMAA JAKL. STAT3 EERAMZI (X+5)
Table 3 Effect of hypericin on expression of myocardial JAK1 and STAT3 in VMC of mice (x +5)

A Fli / (mgkg ™ L7/ AR JAK1/B-actin STAT3/B-actin
popie — 10 0.389+0.113 1.152+0.235
it — 10 1.1934+0.432" 2.601+0.414™
SR 15 11 0.859+0.422°4 1.712+0.412°*

50 11 0.765+0.312°44 1.265+0.32344
RAEHF) 50 10 0.775+0.282°44 1.25940.30144
35 - 18 ¢ "
3.0 F * A 1.6 | B
a5l A 14 F *A
A * A 12 | A A
2.0 + 1.0
o
% 1.5 F ~ 08¢
10 - 0.6 |
04 |
05r ’_L‘ 02 L
0 0
pagicl T 15 50 RAGHEF] pagicl T 15 50 RACHEF
SB[ (mgkg ™) Sk / (mgkg ')

SRR P<0.05: SHMALLE: “P<0.05
"P < 0.05 vs control group; P < 0.05 vs model group
1 S#EHFHEOMENF O JAKL (A). STAT3 (B) EARIZMEM (x+s5,n=10)
Fig. 1 Effect of hypericin on expression of JAK1 (A) and STAT3 (B) protein in VMC of mice (x +5,n=10)
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Fig.2 Immunohistochemistry detection on effect of hypericin on expression of JAK1 and STAT3 protein

in VMC of mice (arrows mean brown yellow granules) (x + s ,n=10)

x4 ELMEWHFEEOMKNERLCI CVF BIFMm
(xxs)
Table 4 Effect of hypericin on CVF in VMC of mice (x £ 5)

41 B FE /(mgkg) B/ R CVF/%
it — 10 3.87+1.73
B - 10 16.13£3.52"
Gk 15 11 9.86+2.63744
50 11 7.7342.05744
RIEEH 50 10 8.8942.93744
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i, R REECWLA IS I 3= B AR

ELkE 1S mgkgf1

4421k % 50 mgkg !

3 FENROMALNFRALAFNE Masson £, FFKFTEADIMAFHN)

Fig. 3 Histopathological observation of myocardial fibrosis in each group (Masson staining, arrows mean myocardial fibrosis)
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A G R e AR AT iR, JAK/STAT {55
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AT 44k . RT-PCR 4 928 41 A0S I 35 2R
JAK1 M1 STAT3 [k 3G 5, 4 JAK/STAT i ¥
FEIR FEPE O L2 /I B LA 4 Ak 3ok B2 Hp mT e (i
MR R TE WA T o 4 22 Bk 2% AT 19 /N R it i
IFN-y 1 TNF-o 7K~F, A B & BRO LA 1w 25
KL LT HEAL T ) JAK/STAT 38 4% 2 A7 10 2 3461
YER, XAl e Ui BE kLR DLET a0
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YT JAK/STAT 383 A1 O LT AEAL AL
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