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Abstract: Objective To study the developmental toxicity and anti-angiogenesis of polyphyllin I based on the model organism
zebrafish, and explore the anti-angiogenesis mechanism of polyphyllin I by network pharmacology. Methods The zebrafish embryos
6 h post fertilization (6 hpf) were exposed to different concentrations of polyphyllin I for 96 h. The lethal curve of polyphyllin I on
zebrafish embryos was confirmed at the end of the experiment, and 20% lethal concentration (LC20) was calculated. At the end point

of the experiment, the developmental toxicity of polyphyllin I and its related target organ toxicity were comprehensively evaluated by
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the number of spontaneous twitches of zebrafish, the heart rate of 96 hpf, the liver area of zebrafish, the distance between venous sinus
and arterial bulb, the contents of total cholesterol (T-CHO), triglyceride (TG), low-density lipoprotein cholesterol (LDL-C), and the
observation of acridine orange and oil red O staining. Under the safe dose condition, effect of polyphyllin I on related target organs
was evaluated by the liver area of zebrafish and the distance between venous sinus and arterial bulb, and effect of polyphyllin I on
growth of zebrafish internode vessels was evaluated by the number of internode vessels. The mechanism of polyphyllin I against
angiogenesis was predicted based on network pharmacology and verified by qRT-PCR technology. Results The lethal curve of
polyphyllin I on zebrafish embryos was y =270 x—23.62, LC20 was 0.16 pg/mL. The end point of the experiment under the sublethal
concentration exposure, 0.16 pg/mL polyphyllin I showed obvious toxic characteristics such as delayed absorption of yolk sac,
curvature of spine and tail distortion in larvae zebrafish, and the contents of T-CHO, TG and LDL-C were significantly increased (P <
0.05, 0.01). Acridine orange and oil red O staining showed that 0.16 pg/mL polyphyllin I could induce liver cell apoptosis and steatosis.
Compared with control group at safe dose, 0.06, 0.09 pg/mL polyphyllin I had no significant effects on main organs, but could inhibit
the number of internode vessels (P < 0.01). Network pharmacology prediction found that polyphyllin I could regulate the resistance of
epidermal growth factor receptor (EGFR) tyrosine kinase inhibitors and other related signaling pathways by regulating vascular
endothelial growth factor A (VEGFA), mammalian target of rapamycin (mTOR), steroid receptor coactivator (SRC), EGFR and other
key targets, so as to play the role of anti-angiogenesis. The results of qRT-PCR experiment confirmed the above targets. Conclusion
Excessive dosage of polyphyllin I can cause developmental toxicity of zebrafish embryos. Under safe dose conditions, polyphyllin I
exerts significant anti-angiogenesis activity by regulating EGFR tyrosine kinase inhibitor resistance and other related pathways. This
study provided a way of thinking for the safety and development of clinical drug use of polyphyllin I, and also provided a reference
for the comprehensive evaluation of “efficacy-safety” of toxic traditional Chinese medicine.
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R: AGTCGGGATACTTGCGGGATCTG
3 £R

3.1 EHEFH IHNREMTN

311 FlE-RNVHTE NS RIES T2 b
J&i 96 hpf FEIRGHIBET- %, H] GraphPad Prism 9 #14:
2R 2 )R- e S 28 (BT 1-AD, 36 FrfS it

2dnpE O
HhshE
S N B~ N

X 0.09 0.16
EE %ﬁ (ug-mL™)

24 h 4

g 0.09 0.16
EHEEIF VugmL™)

x40

SR EMEEAF10.09 pgmL ! FEEEFF10.16 pgrmL!

AR RREIRE N B EF 1A 24 h 5B Sy E-2 sk B-EM R IXNARK GBI D aEREERmPRNENSE C-EEE
TP ARG 24 h B H MR E S H)fh 96 h O F N D-BEARRE 15 T-CHO. TG M LDL-C &[54 E-FYBERS AT O Yufs

([ E-a i AFom T X, B E-b i k3R IR AR AR PR X 450D

HxRAHE: "P<0.05 *P<0.01, FEME
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Fig.1 Safety evaluation of polyphyllin I
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A-phenotype observation of the effect of polyphyllin I on zebrafish liver B-phenotypic observation of the effect of polyphyllin I on zebrafish heart C-

effect of polyphyllin I on SV-BA spacing, liver area and number of internode vessels of zebrafish D-effect of polyphyllin I on internode blood vessels of
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2 ZEFIETEMRET INRIERMEREFMLMR (X50)
Fig.2 Anti-angiogenesis activity of polyphyllin I in zebrafish at safe dose (x 50)
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Fig. 4 Gene expressions verified by qRT-PCR
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BRA MR R G, JH3)3 Caspase BEIH0E
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