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Abstract: Objective: Toxicological mechanism of genipin, an in vivo metabolite of geniposide (the main active
component of high-concentration Gardenia jasminoides), inducing liver injury in mice based on transcriptomics.
Methods: Toxicological experiments were conducted to verify the hepatotoxic mechanism of genipin. Mice were
given intragastric administration of genipin at different concentrations (low concentration: 50 mg/kg-d; medium
concentration: 100 mg/kg-d; high concentration: 200 mg/kg-d) for one week. After that, the levels of liver function-
related indicators (ALT, AST) in mouse serum were measured, and the pathological changes of mouse liver and
gene changes were observed. Results: Animal experiment results showed that medium and high concentrations of
genipin could cause a certain degree of liver injury in normal mice. The contents of AST and ALT in serum increased
significantly, and inflammatory cell infiltration was observed in liver tissue. Transcriptomic data analysis indicated

that genipin might induce liver injury by activating the TNF-a/PI3K/Akt signaling pathway. Conclusion: This study
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reveals the toxicological mechanism of genipin-induced liver injury in mice, and provides a theoretical basis for the

toxicology and safe clinical application of Gardenia jasminoides.

Keywords: Gardenia jasminoides; Geniposide; Genipin; Transcriptomics; Hepatotoxicity

HZihE ¥ A R EHE Y T (Gardenia
jasminoides Ellis) [MJFJm R, HIkesE, R
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PCR Master Mix7EBio-Rad CFX965L i} %t 52 & PCR
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%.1.RT-qPCR5| 4% 7 7|

EIEZExS WIS (57 =37 )

f-Actin-F TCCCTGTATGCCTCTGGTCG
p-Actin-R GGCGTGAGGGAGAGCATAG
Ctrbl-F CCAGGATCGTCAACGGAGAG
Ctrbl-R AGCAGTGACCACCCAGTTTT
Rnf138rtl-F AACTGGCTTCCATTTCTGCG
Rnf138rtl-R CCCGAACTGGCGTTTTGAAG
Cel-F GCTTGTGCTGCAAAGTTGGG
Cel-R TGTCAACAGAGTCACCACCC
Cpbl-F GCCTGCCTTCTTCATCGACT
Cpbl-R GCCTCTCTCACAAACCACTGA
Radx-F GGATGAGCCACGGGATACAG
Radx-R GCACTTCTCCTGGTACACCC
SPT4B-F AGTGGCAGCGAGTCAGTAAC
SPT4B-R GGCCACTCCTCGACTTTTCA
Adgnt-F GCTGTGGAGTCTGCTGCTAA
Adgnt-R TTAATGGCCGAGAGGAGGGA
Patl2-F GGGATCCAGCCATAGTGAGC
Patl2-R TGATGACATCCCCAAGGCAC
Scd4-F AACATCATGGAACCCCACTCC
Scd4-R CCTGGTAGCTGGGGTCATAC
PHEX-F GGGGTTTATCCTTGGCTGAGA
PHEX-R TTCTGTACGGCTTCAGTGTCC
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or 98 7

2 &8
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%2, TNRVIR BT RARFALT, ASTA = 49 %57

215 ALT AST
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FIAXEREEFNERARLEL
B DK A K HEHID ZEFEH P{H B P i Lk
Ctrbl NM_025583.2 9.6308 0.013709 chymotrypsinogen B precursor up
Amy?2a5 NM_001042711.2 8.2398 0.035003 pancreatic alpha-amylase precursor up
Amy?2a3 NM_001042711.2 8.1780 0.036397 pancreatic alpha-amylase precursor up
Amy2a2 NM_001042711.2 8.0795 0.038714 pancreatic alpha-amylase precursor up
Amy2al NM_001411494.1 7.7226 0.048194 pancreatic alpha-amylase up
Amy2b NM_001190403.1 6.7287 0.033273 amylase 2b isoform 1 precursor up
Cel NM_009885.2 6.4459 0.009890 bile salt-activated lipase precursor up
Cpbl NM_029706.2 6.4232 0.011141 carboxypeptidase B precursor up
Rnf138rtl NM_028842.3 6.2115 0.018163 E3 ubiquitin-protein ligase RNF138-like up
Radx NM 175326.6 5.9168 0.016048 RPA-related protein RADX isoform 1 up
Sle2ad NM 0092043 37361 0.000006 solute carrier family 2, faci?itated glucose transporter down
B member 4 isoform 1
SPT4B NM _011509.2 -3.7896 0.044356 transcription elongation factor SPT4-B down
BRSK2 NM_001009930.3 -4.5894 0.038969 serine/threonine-protein kinase BRSK2 isoform gamma down
Gm5928 XM 036158273.1 -4.7097 0.032502 ubiquitin-40S ribosomal protein S27a-like down
Adgnt NM _001077424.2 -5.3831 0.005865 alpha-1,4-N-acetylglucosaminyltransferase isoform X1 down
PHEX NM 011077.2 -5.5469 0.003992 phosphate-regulating neutral endopeptidase PHEX down
Htrld NM _001285482.1 -6.0295 0.015878 5-hydroxytryptamine receptor 1D down
Patl2 NM 026251.2 -6.7592 0.006958 protein PAT1 homolog 2 down
Scd4 NM 183216.3 -7.2999 0.016564 stearoyl-CoA desaturase 4 down
Cami2b XM 0065144644 77146 0.000262 calcium/calmodulin-.depen(?ent protein kinase type II down
subunit beta isoform X1
control_vs_Genipin
0 !
ﬁé type
S ® up:4l4
= s down: 97
-5 3 5 10
log2FaldChange
FH2 k%22 R4t KLE (ZaxiEa (control) & FEFRR-FA (Genipin) )
e
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oxygen binding [ padj
integrin-mediated signaling pathway 4 [ ] I 0.06
microtubule motor activity 4 ® 0.04
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MyD88-dependent toll-like receptor signaling pathway+ =
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signal transduction 4
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inflammatory response
intracellular signal transduction 4 ®
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% MyDS88MK i [ TollFE 524415 5 il % . GTP
Zih . ALTEYE. GTPEREME. BAS 5 2k
PE MBS, MESREE. MET4E.
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AT MR E TR B ER . WE3BRT
N, DEGsTZEW IR Kok 5 RAERE . 4
MUAE 553 R 58 f DA S 48 i 445 1) A D)
RENAT 45 77 1M .

2.3.3 EFBEAKEGGHR

KEGGE RZGi T B HThaE . BERERAE R
AThREAE B AR, R ok R i S 5
(I pathway i i 54T [ DhREIEAT 4028, BITX 257
BRI X K EGGIE 6 i35 AT HIA B 2 {5 7~ top 20
BREAR. mE4FR, ZRERILY K20%KKEGG

W, EEW R A ML ThEE Y
BRI S5 Tl K, RACHBUE 4t B
. BAIMSZ ARG SiEEE . PUEIN T S538% . 40
R FFoy 2N S EAEM . BRI W,
VERLA P AR AP A B B LR T15 5 Il . JER
SRR BoKEELE R AR
M SR EETE . FeeRIE 5B H . NODEESZ 1A
B9, Mg R, R A, 4
W5 R IERS . ThIAITh24H o 118 g% I 2%
IgARIF=4. Rap {5 T4,

2.4 RT-qPCRIGIFEREFEFRAER
G F Bl ade () bR 22 e SRR R R & RS ANk
ATRT-qPCRIGIIE, 5ok e s 4H W 7 45 2R ) M B2

SERMESFR, B HAHRE MR T-qPCRAG T £ 4fs
EN RS RS BRI R A

Statistics of KEGG Pathway Enrichment(Top 20)

Osteoclast differentiation 4
Phagosome
B cell receptor signaling pathway
Antigen processing and presentation
Fc gamma R-mediated phagocytosis A
Cell adhesion molecules
Pancreatic secretion 4
Neutrophil extracellular trap formation
Chemokine signaling pathway

Starch and sucrose metabolism L
Carbohydrate digestion and absorption - L]
Natural killer cell mediated cytotoxicity
Fc epsilon Rl signaling pathway - 9

NOD-like receptor signaling pathway

Hematopoietic cell lineage @

Glyceralipid metabolism

Leukocyte transendothelial migration

Thl and Th2 cell differentiation A

Intestinal immune network for IgA production

Rap1l signaling pathway 4

Count
® 10
L ® s
® @ o

padJG 015
- .

e 0.010

0.005

- 0.000

0.04

0.06 0.08 0.10
GeneRatio

& 4. KEGG ) 5% ‘& S 0 AT
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Relative Gene Expression (Log,FC)
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R A
e EE A

E5. RT-gPCRIYIE 2 R K A H

—3hh, HABEEDRNE B R EE A, AT RES R T
(P RRUBNE B e R BRI 22 A 9% o ART-qPCRAG I
KRS 1 3 s 4L s 45 T Sk

3 itie

AW 7T I8 L B S KGR SE T 5L e ST /0N BRI
HAVE MR . A E N RIFALEEIL
TR, R, mAEMALT. ASTE T &
HERERRN, HHRABNREERL, SHET
JEAR M K . 2R RYERIEE R IRE. HEW
o 7B A R TR R AT AR AR A 0, B RS B AT
ML S IR, Bl RBHEARL . HFA NP i
N B BN R AT 5 g RO . AR
THIKEREL . M E S R C. E L, TollFf%
RS RO, R R R R, R R M
HAORE; QM L, RS woKAL S AR E i
W, BURMIEE. REEKM MRES L, PI3KY/
AKTZ@ MW, HmgnisE. W, R
a0 A= P T RE .

IR, AW RAESLI Bt BT VES T AT
R RMRYE. SIS b, Uk TR
HI/NEREEAT I L, R SR 22 S ) it Je P I gk
Vs, R TR IR /N RO R SRR R
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