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Abstract: Objective To study the effects of total flavonoids of Dracocephalum moldavica L. (TFDM) on overall developmental

acute toxicity of zebrafish. Methods Zebrafish embryos at 48 hpf (hours post fertilization) were exposed to different concentrations
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(5, 10, 20, 40, 42, 44, 46, 48, 50, 100 pg'mL™") of TFDM. The mortality rate and half death concentration (LC,;) were recorded at 24
and 48 hpe (hours post exposure). The body length of each group of juvenile zebrafish was measured, morphological observation
and scoring were carried out. The heart morphology of zebrafish was observed and photographed under a microscope, and the
heart rate was recorded. Image-pro Plus 5.1 was used to measure the distance between zebrafish venous sinus and arterial
sphere (SV-BA). The influence of TFDM on kidney was determined by observing lateral edema of zebrafish in each group
under the microscope and taking pictures. Transgenic zebrafish 7g (L-FABP : EGFP) labeled with green fluorescence in liver
was used to observe the effect of TFDM on liver toxicity by detecting the intensity and area of liver fluorescence. Results The
24 hpe LC,, of TFDM was 50 pg-mL™" and the 48 hpe LC,, was 48 ug-mL™" and all the juvenile zebrafish in TFDM 100 pg-mL™
group died. Compared with blank control group, TFDM under 20 pg-mL™ had no effect on morphology and organs of heart,
liver and kidney of zebrafish. TFDM treatment with 20 pg-mL™ concentration for 48 h resulted in decreased or lost swim
bladder volume of individual zebrafish, but had no significant effect on other organs. After treatment for 48 h, the body length
and morphology score of zebrafish were significantly decreased (P < 0.01), and the liver morphology of zebrafish was slightly
changed, but the liver fluorescence intensity and liver fluorescence area had no significant change, and had no effect on kidney.
After exposure to 50 pg-mL™ TFDM for 24 h, pericardium edema was observed, heart rate decreased significantly (P < 0.05),
liver fluorescence intensity and area decreased significantly (P < 0.05), and kidney did not change significantly. Conclusion In
this study, TFDM was found to be less toxic to zebrafish. At low concentration (< 10 ug-mL™), TFDM had no toxicity to
zebrafish. TFDM showed weak toxicity to zebrafish at medium concentration (20 pg-mL™), which only reduced or lost the
swim bladder of some zebrafish, and had no toxicity to other organs. Slight cardiotoxicity and hepatotoxicity were observed at
high concentrations ( = 40 pg-mL™). Therefore, it is necessary to strengthen the management and control the dosage in clinical
application.
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24 hpe ¥R TN HR TFDM 5 pg-mL?

TFDM 10 pg-mL~

TFDM 20 pgmL=  TFDM 40 pgmL™  TFDM 50 pg-mL~t

48 hpe =X DRI

TFDM 5 pg-mL

TFDM 10 pg-mL~t TFDM 20 pg-mL! TFDM 40 pg-mL*

5 WMO&E4HEZTFDM 4 24,48 h

EREMRESEEL
Fig.5 Somatic morphological changes of zebrafish treated with TFDM for 24 and 48 h
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