Biomedical Science Letters 2018, 24(2): 130~133

https://doi.org/10.15616/BSL.2018.24.2.130
eISSN : 2288-7415

B Brief Communication Il
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The aim of this study was to evaluate the protective function of fisetin, a natural flavonoid in zebrafish heart for the
treatment of myocardial infarction in coronary and ischemic heart disease. For this purpose, we induced oxidative stress
zebrafish (Danio rerio)-Tg (cmlc2: egfp) by H,O, and then administered fisetin, the protective effect of fisetin was
determined by measuring the heart rate following fisetin administration. After testing the toxicity of fisetin, we found
that the heartt increased in a concentration-dependent manner, however there was no difference between the heart rates
of embryos and adults. The improved heart rate demonstrated the cardioprotective effect of fisetin. The result showed that
fisetin, at concentration of 3and 5 uM, significantly increased heart rate compared with the heart with H,O, alone. This
indicates that fisetin plays an important role in the prevention of heart damage and treatment of cardiovascular diseases

caused by oxidative stress due to ischemia / reperfusion.
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Fig. 1. Fisetin is not toxic to zebrafish (Danio rerio)-Tg (cmlc2:
egfp). After scattering for 48 hours, 10~20 zebrafish (Danio rerio)-
Tg (cmlc2: egfp) embryos were placed in each well of a six well
plate, Different concentrations of fisetin (0, 1, 3, 5 uM) were dis-
pensed into each well and the embryos were incubated at 28.5C.
for 24 hours. After 72 hours of scattering, the cells were observed
under a microscope (100-><, 400-X). The heart rate/30 sec was 28
+ 2.4 for 0 uM of fisetin, 25 £ 1.5 for 1 uM of fisetin, 28 = 0.3
for 3 uM of fisetin, and 29 *+ 0.3 for 5 uM of fisetin, showing
that fisetin was toxic to the embryos.
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28 0 2 K] A B2}t 4(Danio
rerio) SHSEZWE ZOMB 0006 28H Tg [emle2: egfpl,
DAEFEES AFEE, 2SS 7HA, £, Danio,
F -2 rerio, &Y 1996-03-01, Line Type transgenic, Pheno-

1% (myocardium), Target Gene cardiac myosin light chain
S AbE 8AZE E AS S dTh

2+t 48A13F ¥ zebrafish (Danio rerio)-Tg (cmlc2: egfp)
embryo= 6 well plate®l] ZF wellell 10~207] 2 Y11, fisetin
0, 1,3, 5 uyM)S B 5 285TA 2447k o150 A &}
of 2kt AIZE F dujg oz Tz T100X, 400X
(Fig. 1). 30% 59 AF-547F 0 yM 28124, 1 pME
25%1.5, 3 UM 28403, 5 pME 2940322 fisetin®l] o
g =do] gl Ae® YERUHFig 1).

Zebrafish (Danio rerio)-Tg (cmlc2: egfp) ¥I1Z] E3 embryonic
stuck solution 60X% 3]A1a}o] Abgh 3 48A)17F A\t zebra-
fish (Danio rerio)-Tg [cmlc2: egfp]E 28.5ColA 24417+ 91
Fraflold & JHAIR FSPAIA 1091 ARick

10 A2t zebrafish (Danio rerio)-Tg (cmlc2: egfp) 713 &
6 well platel] Z}2+2] wellol] 3~5v2] &= E&ste] €ar
well7}o} 2.5 mLE 7|52 2 fisetin (0, 1, 3, 5 uM)Z 7}
T 285T QAFHlo]EolA 2447 & 5, Ak 11YA &
174 A12.0706 Nikon E200 100X, 400X = Agvs-S 54
< Stk AFEe] FAIEA] Windows SPSS Program (ver.
20, Chicago, IL, USA)S ©]-83F 2] Z& compare means
ones-sample test= 753k T P < 0.05 ==l A] 95% A1F]
T2 FASHAT

At 48A|3F zebrafish (Danio rerio)-Tg (cmlc2: egfp)2]
embryo= 6 well plate®l] Z+2+e] wellm}t} 10~20701% €1,
Zz] welloll 2.5 mLE 7|52 2 600 M H,0,5 55
BkaL 1A17F 3 fisetin (0, 1, 3, 5 pM)S 31T} Hijo} =

28.5Col A 24217t Q15FHolEl ol X wjF 5 = Abek 5
1A A RS dAnE o R 3027 s S SAS
St A3} fiseting * 2] 3FA] 2 o B ApEaie

Hjolz} 1A QSITE 1 pME 8.0£5.0 (P 0.005) 417ge] 1t
gzlow Hla, AAF R IFL Ao TET A9
wolA| gFgkom, wijo} oA FA7F 48] HEEH &
TS AT AE FRJSITE 3 M2 25£7.6% (P < 0.001),
5 UM 29+5.0% (P < 0.000)= fisetin®] &% o]FE4 o7
AAEFE7E S0l U S g1k th(Fig. 2).
F3l= o] 109 &gk zebrafish (Danio rerio)-Tg (cmlc2:
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Fig. 2. Fisetin protects the heart against damage induced by
H,0; in zebrafish (Danio rerio)-Tg (cmlc2: egfp) embryo. 10-
zebrafish (Danio rerio)-Tg (cmlc2: egfp) embryos were placed in
each well of a six-well plate for 48 hrs. 600 uM H,O, was then
dispensed into each well and after one hour, the heart rate/30 sec
was measured with a microscope at 100>< and 400°< after incuba-
tion in an incubator at 28.5°C for 72 hours. All the measurements
were completed, and the embryos not treated with fisetin (0 M)
were found to be killed and broken. The heart rate/30 sec was 8.0
* 5.0 (P <0.005) for 1 uM of fisetin: the heart was found to beat
intermittently, Overall, there was almost no flow of blood or body
fluid, and the body was severely twisted in the embryo. The heart
rate/30 sec was 25 + 7.6% (P < 0.001) for 3 uM of fisetin and 29
+ 5.0% (P < 0.000) for 5 uM of fisetin, indicating that fisetin in-
creased the heart rate in a dose- dependent manner.

egfp) 7NA1E 6 well plate®] Z}2} wellvbt} 3~50f2] F &=
Fshate] Qa1 ZHzo] welloll 2.5 mLE 7]50 % 600 uM
H,0,5 EFE5 3 3 1417+ 39 fisetin (0, 1, 3, 5 pM)=

A7vste] ®Fskodek T1elar 285 QIO oA 244]
7+ & =2 1194 dAnjAdoer 307 AES =
A& 3+ A3} control 2745.0% (P < 0.000), 0 pM-> 8.015.0
(P < 0.005)= zebrafish (Danio rerio)-Tg (cmlc2: egfp) 7HA|
o Aol EatrAetal o E AlsHl e FEA =
FS don, | uME 143176 (P < 0.004)2 A7gukso] 7t
dHog SqtEsHl ATk 3 M= 27£5.0% (P < 0.000),
5 ML 29+4.0% (P < 0.000)°-% fisetin®] 5% oJE4 0
= AHRs 7 5ol I As eIkl th(Fig. 3).
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Fig. 3. Fisetin protects the heart against damage induced by
H,0, in zebrafish (Danio rerio)-Tg (cmlc2: egfp) that was main-
tained for 10 days. 3~5 zebrafish (Danio rerio)-Tg (cmlc2: egfp)
embryos grown for 10 days were placed in each well of a six-well
plate, 600 uM H,O, was than dispensed into each well, and after
one hour, different concentrations of fisetin (0, 1, 3, 5 uM) were
added to each well. After incubation for 24 hours at 28.5C in an
incubator, that is, on day 11 of scattering, the heart rate/30 sec was
measured for 30 seconds by a microscope at 100>< and 400°<. The
results showed that the heart of the zebrafish (Danio rerio)-Tg
(cmlc2: egfp) embryos was irregular, and the gills were severely
dilated; heavy breathing was also observed. The heart rate/30 sec
was 27 £ 5.0% (P < 0.000), in case of the control and 8.0 + 5.0
for 0 pM of fisetin, and 14.3 £ 7.6 (P <0.004) for 1 M of fisetin;
andintermittent jerking of the heart beat was observed. The heart
rate/30 sec was 27 £ 5.0% (P < 0.000) for 3 uM of fisetin and 29
£ 4.0% for 5 uM of fisetin, confirming that the heart rate was in-
creased by fisetin in a concentration dependent manner (P < 0.000).
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