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Integrated 16S rRNA sequencing technology and metabolomics to explore
mechanism of hepatotoxicity of Dictamni Cortex on larvae zebrafish
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Abstract: Objective To investigate the mechanism of hepatotoxicity of Baixianpi (Dictamni Cortex) in larvae zebrafish using 16S
rRNA equencing technology combined with non-targeted metabolomics techniques. Methods The zebrafish were placed in 0, 100,
200, 300, 400, 500, 600, 700, 800, 1000 pg/mL concentration gradients for 24 h, the number of deaths and the lethality rate were
counted, and the sublethal concentration (LCi0) was calculated, and the low-, medium- and high-doses of Dictamni Cortex were set
according to this, and the exposure was 24h under LC10. The activities of ALT, AST, ALB, SOD, MDA, LN and GLU in larvae
zebrafish were detected. To analyze the effect of Dictamni Cortex on the distribution of larvae zebrafish by 16S rRNA sequencing, to
explore the metabolic pathways of the biomarkers based on non-targeted metabolomics technology. Combining Spearman analysis for
correlation between differential intestinal flora and differential metabolites. Results The LCio of Dictamni Cortex on larvae zebrafish
i8 572.43 ng/mL. Compared with the control group, 100, 300, 500 pg/mLgroups of Dictamni Cortex can increase the content of ALT,
AST, MDA, LN and GLU (P < 0.05, 0.01), and decreased the content of SOD and ALB (P < 0.05, 0.01). Results of 16S rRNA
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sequencing revealed that Dictamni Cortex can increase the abundance of Proteobacteria, Chlamydiae, Deinococcota,
Verrucomicrobiota (P < 0.05, 0.001), decreasing the abundance of Bacteroidota (P < 0.01). Metabolomic analysis identified 32 key

differential metabolites, and pathway analysis showed that Dictamni Cortex could produce toxicity by participating in sphingolipid

metabolism, purine metabolism, arachidonic acid metabolism, galactose metabolism, glutathione metabolism, amino sugar and

nucleotide sugar metabolism, biosynthesis of unsaturated fatty acids, drug metabolism-cytochrome P450. Conclusion Dictamni

Cortex can cause hepatotoxicity in larval zebrafish and change intestinal flora structure and influence sphingolipid metabolism, purine

metabolism, arachidonic acid metabolism and then promote inflammatory response, oxidative stress, apoptosis and metabolic

activation.
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EENERA (laminin, LN). B HK (glutamate,
GLU) i7& G54 202308) ¥ HITHR e
YIRHARAR SRR ('S 2303005) 14
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ik Q-TOF-MS Jiiifi{x (£HE Waters A7]);
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BRI e 3 K, RS A aE TEOEN, I
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T EEE R A E AR E A B AL, R R E X
ML (Bt 82327K), 24 h J5 ¥4 440t 78 T57A
FESAERH 5132, 4 °C. 13 500 r/min 250> 20 min,
Wb, HERERTI
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R0 C, FrmaiRfEs C.

273 JRAWEAM B4 UHPLC 4 &5, fEH
AB-SCIEX Ji A HImi 55 L5 (ESD 1E. #E+
AT M. ESTIRZ 4L Gasl F Gas2 #5 60 psi
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BETVEHE mz 4, BRAARERSE 10 M8 B

274 HAESHT OSSR E T UNIFLE A B 2hH
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Fig.1 HPLC chromatogram of mixed control solution (A)

and Dictamni Cortex test solution (B)
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PR B 4350 4.12 mg/g, BT & 408 1.36 mg/g.
32 BEERNHED&EYER LC

2 SPSS 25.0 FIENASHT A, F R BE
L4l r) LCo N 572.43 pg/mL.
3.3 Pt D 4t BT AR AR LE RN

TSRS i) e (B 2), 4K,
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P, FEER LCio R ie A B i B B fh JFF T [X 3
JEUR ISR, IR TG 2, R AR RIS S
B R, e s AR T,
R, WA 2.

27 E

AR 300 pgrmL!

3.5 XBEE & BT AR A (L IR FRAY RN

W 1 R, SXRRALE, Affk%h25 24 h
J5, ALB. SOD & &R GG # T (P<
0.05. 0.01), AST. ALT. LN. GLU. MDA & &
BE 25 259k BESE B2 FHe (P<<0.05. 0.01)
3.6 XD ELEFEREFRIFI
3.6.1 o ZFEMHESTT o ZFEMESTTH T HIFEAE
W IREE DR VA 2 RE 1, AT DUSCIRE A PN (R B A 4
VA I BE R Z PR, Il 3-A s, S5
HIbk, B HAY 7 5 & Camplicon
sequence variant, ASV). Shannon. Chaol. Simpson
SRR T (P<<0.05. 0.01. 0.001). HiBemhzk
AT BB R B B S S, A R R A
IR E AR, Mgk R, SO
M Emit o, K 3-B R, 2 HFEARIHR
LEIUARIES, B EAREE TR, &R
BN R BE R, T AR DN 45 SR T DA S B 4 AR AR

FffR 200 pgmL™  FA#FE 100 pgrmL™!

N

b I

i S AR T T U X 3
Arrows represent Zebrafish liver area.
2 BERNBD ST

Fig. 2 Evaluation of hepatotoxicity of Dictamni Cortex on larvae zebrafish

R1 AEENBED &S HIEREIFN

Table 1 Effect of Dictamni Cortex on biochemical indexes of zebrafish

5 R/ AST/ ALT/ LN/ ALB/ GLU/ MDA/ sob/

- (hgmL)  (ngL™ (hgL™) (hgt™) (ugmL™)  (wmoli™) (nmolmL7) (pg-mL~")

K — 707+160 6944325 1956+102  3047+168 143+£0.16  0.66+0.11  1044+125
500 1061+0.95" 961+159° 2544+181" 2614+189" 264+063” 091+0.14™  7.63+054"

FIEE Y 300 9.95+300° 7.85+140 2420+448"  2826+165 242+098" 084+019°  7.90+117"
100 9.40£170 7724106 2252+278  29.30+062 2.05+0.37  0.79+0.12 8.60£1.27"

Eat At *P<0.05 “P<0.01.
“P<0.05 "P<0.01vs control group.
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FLRIE S o AT o B A AT B R, PR 1
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U A FEA T B LT 35

W, WMI\EHEFGMEETRERERE, W
A 2 DNEMHATERSE, LA (B 4-D);
8 OPLS-DA 7 #r &t s 1 2 2H 2 Ta) i) 22 e (]
4-E),

2& V305 5 H (linear discriminant analysis effect
size, LEfSe) A LA T-3E4T 2 ANERE A H I E A,
Refig 72 5 4 2 (6] 4R B A Gk 5 2 5 AE D bR
B, JROR T FIEE R 2 FE AN B S T R R
TEERIEY, WE 4-F. G.

KT E, S, At AR

1y ARJFARTT S S SR B - AR B T TR A ] 7 &
BETE (P<0.05. 0.001), MIFET1&SERE
Pl (P<0.0D): BV E, AZhiftwE. 7
HEE. AERREEULIES RFEESEHE L
F (P<0.001), THHHREESEEEFIK (P<
0.05), ZEFILAE 5.
3.6.4 AUHEEKZER> T AH PICRUSR A¥E
SR T 16S rRNA [ 751 7E KEGG Hd &
fhgeTiiml, LRI 43 % KEGG —guds, W
6 Fin, HANTREEEEN 5 Mo E R
R oA SR ReEARW. 4B FRI4EA4
FIARB A IS . SRR, A6 TS
i Re il SOR BT T £ i e A, AR AL AT RS
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