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Abstract: Zebrafish studies were conducted to test the in vitro antioxidant, anti-inflammatory activity, and
hepatoprotective effects of the combined herbal formula of Cynara scolymus L. and the three medicine-food homology plants
(Hovenia dulcis., Pueraria lobata, and Curcuma longa). The in vitro anti-oxidative activity showed that the scavenging
capacity values, ICs,, of 1-diphenyl-2-trinitrobenzene hydrazine (DPPH) and 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid) (ABTS) free radicals were 80.18 pg/mL and 256.15 ug/mL, respectively. The in vitro anti-inflammatory assay showed
that the hepatoprotective formula significantly inhibited expression levels and secretion (P<0.05) of the inflammation factors,
TNF-a, IL-6, and NO, with inhibition rates of 48.12%, 31.77%, and 27.38%, respectively. The results of acetaminophen
(APAP)-induced liver injury in zebrafish showed that liver areas increased by 30.07% and liver brightness significantly
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improved by 12.48%,. The vitelline sac areas significantly decreased by 56.16% in the high-dose group (62.5 pg/mL)

(P<0.001). The hepatocellular degeneration and cell necrosis were significantly improved in the low-dose, middle-dose, and

high-dose groups (15.6, 31.25, and 62.5 pg/mL, respectively). In the liver tissue, the alanine aminotransferase (ALT) and

aspartate aminotransferase (AST) activities decreased (P<0.05), and showed a dose-dependent relationship. The result of this

study showed a Cynara scolymus L.-based hepatoprotective herbal formula exhibited significant hepatoprotective effects on

APAP-induced liver damage in zebrafish, presenting strong in vitro antioxidant activity and anti-inflammatory activity.

Key words: Cynara scolymus L.; Hovenia dulcis; Pueraria lobata; Curcuma longa; hepatoprotective effects,

antioxidant; anti-inflammatory
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Fig.1 HPLC chromatogram of dihydromyricetin, cynarin,

curcumin and puerarin in CMEC
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Fig.4 Visual phenotype of hepatotoxicity in zebrafish treated
with CMEC (magnification 60%, scale length 100 pm)
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E:BC H = & 41, NC % APAP % § &) 4 A& 4,
NAC A [ f FR21, CMEC AAfduil; HAERR Ak
3, *P<<0.05, **P<0.01, ***P<0.001, FFl.

243 SATIELALR MR miE R

P 6 RT 0, 1E X 2 H B I £ T o B 40
S5 25 0 A0 B AZ RS W, e T WK 5
W, MFAMMRSS MRS, DZIEMW . AT HE 2
MR PR =R 2SR CRESSLATE, i
W S5 R 2L, R ST R . A T IE R4 =,
FH X AL (NAC 1.60 pg/mL) B 55 fFAF41 44253
FSRFELH MR, A S A A o FR 2 A o . 3
A3 P2 5 3 AN R B 2 A BT e AR 2 2 S
MIRFEAN I B 2 ek /b, JE HAE 62.50 pg/mL i &k
R T 45 R B B 4H A B R A
244 ALTAASTHE iz 4%

W 7 fios, M IER R, R B
fi A2 ALT AT AST 36 1 B3 7+ (P<0.001),
RGBT . ML TR, FE 2R E LT,
HA W B R ZH 23 1) ALT A1 AST 7§ 7138
WO, MR IR IAF] 62.50 ug/mL K, ALT il
AST 35 75 A%, F8CR AR T FH P (P<<0.001),
FHIZ 435 24.44% A1 22.19%.

61



MK BERBHL

Modern Food Science and Technology

2024, Vol.40, No.9

6 TR TA T AR EHE D & AT AR IR B T B A [E]
( FKfE% 400 x , FRRACE 20 um)
Fig.6 Visual phenotype of pathological changes of zebrafish
liver treated with CMEEC (Magnification 400X, scale length 20 pm)
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