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Safety evaluation of galangin based on zebrafish model
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Abstract: Objective To evaluate the effects of Galangin (GA) on the overall morphology and major organs of heart, liver and
kidney of zebrafish. Methods The zebrafish 48 h (48 hpf) after fertilization were treated with GA at different concentrations (1, 2, 4,
6, 8, 12, 18, 28, 30, 32, 64 pumol-L™"). After 24 and 48 hours of experimental treatment (24 and 48 hpe), the mortality and
malformation rates of zebrafish were calculated. The effects of GA on the overall morphology, heart rate, pericardial area, SV-BA
distance, liver and yolk sac absorption and eye edema of zebrafish were observed. Results Zebrafish exposed to a concentration of
1,2,4,6,8,12 umol-L™, there was no death of galangin. 24 hpe, the LC,, of galangin to zebrafish was 30 pmol-L™". The LC,, for
48 hpe was 28 umol-L™'. Compared with the blank control group, 24 hpe, the deformity rate of zebrafish significantly increased with
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concentration > 8 umol-L™" (P < 0.05), 48 hpe the deformity rate of zebrafish was significantly increased (P < 0.01) when treated
with high quality curcumin of 6 umol-L™". Compared with the blank control group, the concentration of galangin at or below 4 pmol-L"™
had no significant effect on the morphology, heart, liver, and kidney of zebrafish. Compared with the blank control group, at 24 hpe,
in the 6 pmol-L™" galangin group, the development score and relative body length of zebrafish were significantly reduced (P <
0.001), with mild pericardial edema in the heart, significant increase in pericardial area (P < 0.05), no significant changes in heart
rate and SV-BA distance, significant decrease in liver area and fluorescence intensity (P < 0.001), significant increase in yolk sac
area (P < 0.001), and no significant changes in the kidneys. At 48 hpe, in the > 8 pmol-L™' galangin group, the development score
significantly decreased (P < 0.05, 0.001), and the heart of zebrafish showed slight pericardial edema, significant increase in
pericardial area (P < 0.001), significant decrease in heart rate (P < 0.01), significant increase in SV-BA distance (P < 0.01),
significant decrease in liver area and liver fluorescence intensity (P < 0.01, 0.001), and significant increase in yolk sac area (P <
0.01, 0.001). The relative body length of the 8 pmol-L™" group was significantly reduced (P < 0.001). Conclusion GA showed no

toxicity on zebrafish at 4 pmol-L™' and below. The concentration of GA above 6 pmol-L™" has slight cardiotoxicity and

hepatotoxicity to zebrafish, so it is necessary to control the dosage reasonably in clinical application.

Key words: galangin; zebrafish; safety evaluation; heart; liver; kidneys
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Table1 Effectsof exposure to different concentrations of GA on cumulative mortality rate and deformity rate of zebrafish (s,

n=3)
4153 WK/ (umol- L) BT % W 7 /%
24 hpe 48 hpe 24 hpe 48 hpe
K EPORi — 0.00:£0.00 0.00+£0.00 0.00+0.00 0.00+0.00
TR R — 0.00£0.00 0.00£0.00 0.00:£0.00 0.00:£0.00
mRER 1 0.00+:0.00 0.00:£0.00 0.00:£0.00 0.00:£0.00
2 0.00+0.00 0.00::0.00 0.00+0.00 0.00:£0.00
4 0.00+0.00 0.000.00 0.00+0.00 0.00:£0.00
6 0.00+0.00 0.00+0.00 0.00:£0.00 45.80+4.20™
8 0.00+0.00 0.00£0.00 33.30+8.30" 58.35+8.35"
12 0.00+0.00 0.00£0.00 50.00£0.00" 83.30+0.00""
18 0.000.00 16.67+8.34" 70.85+4.15" 100.00£0.00""
28 37.5044.20" 54.15+4.15™ 75.00+8.30" 100.00+0.00""
30 66.65+8.35" 79.15+4.15™ 83.30+0.00" 100.00+0.00""
32 79.15+4.15" 100.00+0.00™" 87.50+4.20" —
64 100.00+0.00™" 100.00+0.00™" — —
g iR "P<0.05 " P<<0.01 ""P<0.001

"P<0.057P<0.01 ""P<0.001 vs blank control group
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Fig.1 Morphological (A) and overall morphological changes (B) of zebrafish embryos treated with GA for 24 and 48 h
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Fig. 4 Morphological changes of zebrafish heart treated with GA for 24 and 48 h (x+s, n=3)
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Fig. 5 Changes of heart rate and SV-BA distance in zebrafish treated with GA for 24 and 48 h (x+s, n=3)
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Fig. 6 Morphological changes of liver of zebrafish treated with GA for 24 and 48 h
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Fig. 8 Somatic morphological changes of zebrafish treated with GA for 24 and 48 h
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