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Mechanism of action of the classical formula Huagan Decoction in
intervening CCl,—induced hepatic fibrosis in rats based on LC-MS

non—targeted metabolomics

HE Yinghui', GAO Yuanfeng', CHEN Chunming', BAI Yubing', OU Qiaoling®, LIU Hongyu'*, TANG Feng'*
1. The First Hospital of Hunan University of Chinese Medicine, Changsha, Hunan 410007, China; 2. The Second Hospital of
Hunan University of Chinese Medicine, Changsha, Hunan 410005, China

(Abstract] Objective To investigate the mechanism of action of Huagan Decoction in intervening carbon tetrachloride (CCl,)—

induced hepatic fibrosis (HF) in rats based on non-targeted metabolomics. Methods Totally 48 SPF-grade male SD rats were
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assingned into 6 groups (n=8 per group) using a random number table: normal group, model group, low-(4.25 gkg), medium—8.50 ¢f
kg), and high—dose Huagan Decoction groups (17.0 gkg), and positive group (colchicine, 02 mgkg). Except for the normal group,
which received an equal volume of olive oil solution intraperitoneally, all other groups were injected intraperitoneally with 40%
CCl—olive oil solution twice a week for 8 consecutive weeks. From the fifth week onward, each group was given the corresponding
drug intervention or saline at the set dose by gavage once daily. At the end of the experiment, the rats were anesthetized and
euthanized, whose serum and liver tissue were collected to determine the serum levels of alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) and the pathological changes were observed. Non—targeted metabolomic analysis of rat serum was
performed using liquid chromatography—mass spectrometry (LC-MS). Results Pathological findings showed that medium— and high—
dose Huagan Decoction groups significantly alleviated HF in rats. Compared with the normal group, serum ALT and AST levels in
the model group were significantly higher (P<0.05); Compared with the model group, AST and ALT activities medium— and high—dose
Huagan Decoction groups were significantly reduced (P<005). Metabolomics results indicated that Huagan Decoction intervention
significantly regulated differential metabolites such as phosphatidylcholine (PC), phosphatidylethanolamine (PE), phosphatidylserine
(PS), cholic acid, deoxycholic acid, and taurocholic acid. The related metabolic pathways involved glycerophospholipid metabolism,
sphingolipid signaling, sphingolipid metabolism, linoleic acid metabolism, bile secretion, and so on. Conclusion Huagan Decoction

can alleviate HF, which may be achieved by regulating pathways such as glycerophospholipid metabolism, sphingolipid signaling,

SRl ES PRI

sphingolipid metabolism, linoleic acid metabolism, and bile secretion, as well as by reducing serum levels of ALT and AST.

(Keywords] Huagan Decoction; hepatic fibrosis; LC-MS technology; metabolomics; glycerophospholipid metabolism; bile

secretion
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Fig.1 Pathological morphology of liver tissues in groups of rats (Masson staining, x50)
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T AU AT 2 2 R R T AR TR R
SLIF I A 2 BF T b e B v ) e A 0 IV AR A T
30T
32 WHRIXAFAAN KRR ME ASTALT 828
A

55 EH GUAH B B AR A R BRI T T B A bR
ALT AST Y& it i35 TH (P<0.05) s 5B AR LE
PHAE 2 AR AT b =5 35 41 AST  ALT /936 ) o 3%
FEA% (P<0.05), TEILE 1,

x1 BHEKXRMF ASTALT &2 (x+5,n=6)
Table 1 Comparison of AST and ALT levels in serum

of rats among groups (xxs, n=0)

215 AST/(U/L) ALT/(U/L)
I % 4l 122.28+11.95 39.37+5.22
Fi 70 24 231.26+41.56* 120.17£32.33%

PR 4
AT AR
AT 5] ik 2

AT B 57 ik 2L

143.17+11.43% 75.18+8.46"

192.06+23.76 112.17+14.84
92.12£17.22*

83.75+12.98"

175.57«11.39"
160.34+27.52*
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1 HIER AR L, #P<0.05 ; SRV A 1L, *P<0.05
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Fig.2 OPLS-DA, permutation test, and volcano plot of serum metabolites in positive ion mode (n=6)
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Fig.3 OPLS-DA, permutation test, and volcano plot of serum metabolites in negative ion mode (n=6)
 con IEH 4l smod BT shej AL T RIAL . AGEH 41 vs BEELALAY OPLS-DA [l ;B IE % 41 vs BT A] Y & 446 50 18] 5 C.IE
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AV Y 22 5 K LR

B4 UHAASEBAZBERRFEVHNIEEEST
Fig4 Classification and enrichment analysis of differential metabolites between Huagan Decoction

group and model group
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x2 UHAASHEBEAZAFZZRREVHETLES
Table 2 Variation trend of major differential metabolites

between Huagan Decoction group and model group
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10 alpha-Linolenoyl ethanolamide (c— Vil /i& Z, B 1k Jie ) T

11 malonic acid(7H TR) T

12 eicosapentaenoic acid( 1k TR ) T
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Fig.5 Bubble chart of KEGG pathways for differential metabolites between Huagan

Decoction group and model group
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