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Abstract: To investigate the hepatoprotective effect of hemp peptide, an acute alcoholic liver injury model was established
in C57BL/6 mice, and the mechanisms were examined with respect to lipid metabolism and oxidative stress. H&E and Oil
Red O staining were performed to assess hepatic histopathology. Serum and liver biochemical parameters, antioxidant
enzymes, and alcohol-metabolizing enzymes were measured using biochemical assay kits. Related lipid metabolism and
oxidative stress proteins were analyzed by Western blot. The results showed that compared with the alcoholic liver injury
model control group, the high-dose hemp peptide group (1300 mg/kg-bw) exhibited significantly decreased liver indices in
mice (P<0.05), with the hemp peptide group showing the maximum reduction of 12.48%. In the high-dose hemp peptide
group, serum levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT), total cholesterol (TC), and
triglycerides (TG) were significantly reduced respectively (P<0.05). The levels of tumor necrosis factor-alpha (TNF-a),
interleukin-6 (IL-6), and interleukin-8 (IL-8) in serum were significantly reduced respectively (P<0.05). The activities of
superoxide dismutase (SOD), glutathione (GSH), and glutathione peroxidase (GSH-Px) in liver tissue were significantly
increased respectively, while the malondialdehyde (MDA) content was significantly decreased (P<0.05). Mechanistically,
CYP2ELI protein expression was significantly inhibited by hemp peptide, resulting in enhanced alcohol metabolism. Mean-
while, downregulation of SREBP-1c¢ expression was observed, which effectively alleviated lipid metabolism disorders. Fur-
thermore, PPAR« protein expression was markedly upregulated, leading to accelerated fatty acid oxidation. Histopathologi-
cal analysis revealed that hemp peptide ameliorated liver injury in mice to varying degrees. In conclusion, hemp peptide
showed significant protective effects against alcohol-induced acute liver injury in mice, which would provide a theoretical
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foundation for developing hemp peptide functional foods.
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ok, AR S IERR LN W ANF 21 10 28 5 AT A FIAS ] 1)
AWnE YR, AN A . PUREPRIE . PUs iR . Bk .
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B 8 DLAE R A ARG RS R 3R A3E, {5 FHVE AT
ESR 5 SYXK(HF)2024-0003, 36 H /N 3k 22 B AE
SPF # il shiisitarh, A4 20~26 °C, FHXHE
B 40%~60%, #17 12 h HSCHETERN .

Precisal2A FU L F 437 K W HIFE TS F]
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SE)%JE 95 °C JKHfE 15 min, 10000 r/min. 4 °C B5.0»
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FUH 2B B AR BT M 3% 10 d, [ S50 20 45 R 0E B
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0.2 mL/10 g.
1.2.5 /NEAFIEFSErilie SR FHZIMENR F1 A AL FE
ZINER, BUHE /N BR SE 3 I I, I ATV 13 A= B R /K
EEEP ) =k, FIIR AR KB T, R Ifidsk
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2000 Da Pk 5 HE 76.51%, 43T &/MTF 1500 Da A4
JINBR Y 60.22% 0 IFST R BHER TS K i, e AE
ARFEGFE5 AR I Z KA BE, TIE R — RVIAE] S5
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Table 1 Molecular mass distribution of hemp peptide
oy I3 (kDa) TR 5 1 (%)

1 =5 2.18

2 3~5 6.93

3 2~3 14.38

4 1.5~2 16.29

5 1~1.5 11.62

6 0.5~1 14.36

7 0.2~0.5 13.84

8 <0.2 20.40

2.2 SYRCRAEEBRERK

SRR I 5E 45 AR 2 Frs, DURR ki &
HE AR NS AR (Glw), EIER &S R
20.53%, HK MIHERR (Pro), S i bk 12.65%, 3%
A IR (Val, Leu, lle) & 5 e 16.35%, K
A S SRR ZH A AR S . Cai 2807 BFST
B, Glu G2 LR TE [ it s =X 0 RS TE
Brad i iy [ R 2] —E WP E B . i 2 iR
(Pro) TV IFSL REMSFEN LAY —SRIBIG I = faE
) NAD', A5 A T{E ik 2 W i o0 fid, Xt L BsAE AT b
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Table 2 Amino acid composition of hemp peptide

REWE] (min) - ZIERE MR 7RISR A T (%)

4.633 Asp 859102 8.74

5.3 Thr 420130 3.96
5.867 Ser 694877 6.02
6.493 Glu 1549189 20.53
7.213 Pro 558126 12.65
9.467 Gly 815312 5.29
10.08 Ala 696495 6.49

11.3 Cys 27466 0.30
11.82 Val 620364 5.38
12.987 Met 23031 0.23
15.207 Ile 372879 3.76
16.32 Leu 610600 7.21
17.52 Tyr 183753 3.53
18.827 Phe 392669 4.59
214 Lys 362832 3.20
23.56 His 173350 1.93
27.593 Arg 439404 5.36
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T 16.12%(P<0.05) . XFMEhIT Gez B e i H
TP, HUARTGTE A PR A, S| A& /N BUIT
RERP K, 005 2 WA ERL D . T SR REZH AR EL,
BT FEZH LA R SURRA ARG . b, vl 2H /N BRI
HEFE B HIBEAR T 7.18%. 3.58%. 6.08%. 12.48%,
JH R ORI 755 591) i 4H Y R MR A SR B R i 3 (P<
0.05),
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Fig.1 Effect of hemp peptide on liver indices in mice with
acute alcoholic liver injury
TE: Control: 1% % HA4L . Model: BRI HRZL . RU21: FHHEXT
HEZH . HPP-L: DURRA AR 520 . HPP-M: DURRA ik 55 &
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MR AR %% B 7B 11 (Very Low-Density Lipoprotein,
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BHE P ) R 2H I REAS AR ALT. AST. TG. TC 7K,
AR BORRA K H 7R 2 4H BB A8 I SE BRI TC K
(P<0.05) , PUBRA K /&5 771 5L 2H BB 4% & 35 &I ALT.
AST. TG. TC /K- (P<0.05), A IR 2H 8 25 REAIR
TG, TC 7KF-(P<0.05), H o SURRA ki 77 de 2H i 5
(SR B 35 (P<0.05) o
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inflammatory factors in mice with acute alcoholic liver injury
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3.06 fi%. 5.02 fi5., SEHRINTRELEAR L, BHPEXT HEZH F0
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(ROS) 19y= 2, THEAUABTEALBT LS, 5285k
FALNHUR N . ERFIE AR Z rh, s e fb
fitf(SOD )id b B AU A8 I B 7 R AT BT A E I, 4%
e H AR (GSH) B o S Akt (G SH-Px ) 4 ik At
EAbBE R, PR 4ERF R LR R RS . TN [ (MDA)
VER AR BTt S AL = 1), LR B AR A ] FAE A= P Rsidbt
FREE, FFZHZ4Y MDA 7KV 55 P40 AL S f b i A7 2
TEAESERY, SaG R0 o (B 4), R 22 AR R 21 55
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Fig.5 Effect of hemp peptide on the pathological changes
of the liver in mice with acute alcoholic liver injury
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Fig.6 Effects of hemp peptide on CYP2E1, SREBP-1c¢
and PPARa proteins in the liver of mice with acute
alcoholic liver injury
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