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[ Abstract | Objective: To investigate the toxicity and toxicity reversibility of non-lethal dose of vinegar-
preparing Kansui Radix on zebrafish larvae, and validate the feasibility of zebrafish model for rapid assessment of
drug toxicity. Method: Samples were continuously extracted with soxhlet extractor in different polar solvents to
prepare different extracts. Healthy adult zebrafish were paired for spawning. The 72 hour-post-fertilization ( hpf)
zebrafish larvae were chosen as models to investigate their mortality rate after 72 h treatment with different extracts
of processed Kansui. The toxicity and reversibility of the most toxic extraction part was evaluated on zebrafish
cardiovascular system, liver, nervous system, gastrointestinal system, kidneys and other organs and systems.

Result: The order of toxicities for different extraction parts of processed Kansui Radix on zebrafish larvae was as
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follows: petroleum ether extract > ethyl acetate extract > dichloromethane extract > ethanol extract. In the
petroleum ether extract treated group, the liver intensity of the zebrafish larvae was significantly changed with the
drug concentration, and the color the liver became dark as compared with blank group (P <0.01). Minor liver
injury was found in the 0.054 mg-L ™' petroleum ether extract group by hematoxylin-eosin staining, but it was
significantly improved in the recovery group. The residual was decreased significantly in 0.012, 0.036,
0.054 mg-L"~"' petroleum ether extract groups as compared to blank control group and 0.004 mg-L~' petroleum
ether extract group (P <0.01), and their gastrointestinal tract was promoted to empty. Other systems had no
obvious toxicity characteristics, with no statistically significant differences between the groups. Conclusion: In the

petroleum ether, dichloromethane, ethyl acetate and ethanol extracts of vinegar-preparing Kansui, petroleum ether

extract had the greatest toxicity, mainly in hepatotoxicity and gastrointestinal irritation on zebrafish larvae.

Hepatotoxicity caused liver degeneration and showed high reversibility. What's more, zebrafish as a reliable

mammal model for screening acute toxic agents has good application prospects.
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Fig.1 Effect of different vinegar-preparing Kansui Radix extracts

on zebrafish lethal curve(x +s5,n=3)
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Fig.2 Effect of vinegar-preparing Kansui Radix on morphological

changes in liver of zebrafish ( fluorescence microscope, x 80)
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T R |

Fig.3 Effect of vinegar-preparing Kansui Radix on morphological

changes in liver of recovered groups( fluorescence microscope, x 80)
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F1 BHEZARBENYNEIEEANAERAOZE (0 £,
n=10)
Table 1 Effect of vinegar-preparing Kansui Radix on relative liver

area of zebrafish(x £s5,n=10)

il JBR B /mg- LT A 8 L/ %
] - 100. 00 +4. 76
0. 004 99.33 +7.10
0.012 98.22 +7.46
0.036 97.05 +8.99
0. 054 95.21 +9.56
/¥ - 100. 00 £8. 01
0. 004 99. 13 +5.28
0.012 98.44 +3.32
0.036 102.72 +6. 61
0. 054 96.98 +8. 82

x2 BHEAHBRIYNHEDEFREXMLBEHIZM (v £s,
n=10)
Table 2 Effect of vinegar-preparing Kansui Radix on relative light

intensity in liver of zebrafish(x +s,n =10)

415 JF f2 v ¥ /mg - L JIF X AR X S 38 1/ %
] - 100. 00 1. 55
0. 004 93.36 £5.77"
0.012 94.34 £4.08"
0. 036 92.24 £2.92"
0.054 91.77 £4.52"
/%) - 100. 00 £5.75
0. 004 98.97 £3.79
0.012 98.95 +2.32
0. 036 98.61 £4.16
0. 054 98.99 =2. 60

S AE kK P<0.01,
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B4 BMEEAANHIELR BMEMBEESZTUHEN
(fluorescence microscope, x 80)
Fig.4 Effect of vinegar-preparing Kansui Radix on morphological

changes in heart, brain and intestinal tract of zebrafish ( fluorescence

microscope, x 80)

A
c

rl1I
UIu:J

5 BREHENRDERSEALCR BERMBEESETALNZN
(fluorescence microscope, x 80)

Fig.5 Effect of vinegar-preparing Kansui Radix on morphological
changes in heart, brain and intestinal tract of recovered groups

(fluorescence microscope, x 80)
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®3 BEHEZAMBRENYNHIEEINOCENFZM (v £5,n=10)
Table 3 Effect of vinegar-preparing Kansui Radix on relative heart

rate of zebrafish(x +s,n =10)

215 e ) /mg - L AHXT 0/ %

] - 100.00 = 6. 66
0.004 99.53 £5.33
0.012 101.88 +5.44
0.036 99.53 +9.34
0.054 97.65 +8.22

/¥ - 100.00 12,21
0.004 98.98 +4.93
0.012 101.52 £8.95
0.036 105.08 +8.31
0.054 102.54 +7.10

A B
C D

E
E6 BHEERBIERWALIIDEHHBOEMNEE L,
80)
Fig. 6

Effect of vinegar-preparing Kansui Radix on intestinal

irritation of zebrafish ( nile red, x 80)

R4 BRHEOHMRERMAANHEIEH L BENRLBEND
M (x+s,n=10)
Table 4  Effect of vinegar-preparing Kansui Radix on relative

fluorescence intensity in zebrafish(x +s,n =10)

20 5 Bl /mg- L™ AF AT %€ 6 5 B / %%
2 H - 100. 00 9. 69
it H 3% A i it 4 B 0. 004 101. 08 4. 84
0.012 82.21 £7.11"%
0. 036 81.47 +2.60"%
0.054 83.60 +4.18"%

T 52 FA R P <0. 01 ; 55 H 1% 45 Bk 32 B 0. 004 mg-
L' i P <0.01,
WA % R W 284 & A T R
MR T S S % B B AR M B
] P S8 R BE I A 4 fa xR AT Rk

E
B7 BMEZAMBRINIEANEDEEEKMREtSMERSE
B9 2 1 ( fluorescence microscope, X 30)
Fig.7 Effect of vinegar-preparing Kansui Radix on renal edema and

other toxic characteristics in zebrafish ( fluorescence microscope, x30)

B8 EEZAMBRIMKENHEIEE EKMEEtEESE
B 22 i ( fluorescence microscope, x 30)

Fig.8 Effect of vinegar-preparing Kansui Radix on renal edema
and other toxic characteristics in recovered groups ( fluorescence

microscope, x30)
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B 0.054 mge L™ 254D, 28 (UIRALALLE. IR AL F. mEH
%A ECY) 0. 054 mg- L™ R 41

9 BHEHZAMBRBRYNHEI AL ESEHHIE(HE, x400)
Fig. 9  Effect of vinegar-preparing Kansui Radix on toxicity of

juvenile zebrafish larvae( HE, x 400)
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