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Abstract

In recent years, the incidence rate of Nonalcoholic Steatohepatitis (NASH) has been rising, and its
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pathogenesis is complex, including changes in sugar, lipid, and cholesterol metabolism, fibrosis pro-
gression, inflammation, immunity, etc. So far, the FDA has not approved any drugs for the treatment
of NASH. As a part of lychee, lychee seeds are often discarded together with the litchi peel. Pharma-
cological studies have shown that they have considerable utilization value. Lychee Seed Extract (LSE)
contains various compounds such as polyphenols, flavonoids, polysaccharides, and fatty acids, which
have various activities such as lowering blood sugar, antioxidation, regulating intestinal microbiota
and lipid metabolism. Therefore, it is necessary to understand the medicinal value of LSE further,
study its effects and mechanisms on NASH, and provide new ideas for the treatment of NASH dis-
eases.
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AR P 7 1 T 8 (N A SH) A AR 1 B 2 T8 (NAFLD) 19— s FR P BSR4 R NASH
(R AR B vy, BN SOR T8 E T RS — R EZR[1]. NASH HIAIR AL R 2%, G50
Jlgs PHERAUSA . P gefbit e, RAE. RN SANMIA -5 3 BAFIE AT 4R e vk AR A2
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Figure 1. Disease progression and epidemiology of non-alcoholic fatty liver disease and non-alcoholic fatty liver disease
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BRI R TR T0% A B, BERRA “OKIBZ T [6]. ML BRIk, EIERNFEFT, A
FEFT P ZH N & 1 K 3 B R 238 TR T 8070 5 O Sk S5 A P BB B ) T 50K, % B
AL BE AR e — AN SO o (HZGBLABT OB IR, A EA BN, PUe. Prsafb. FRAamni s imiE
RESEZRIETE7] (8] AEAZTh &AL W K. SHENMEAELMEMT]. WL, RS AR
RlR . MIMmR . RRERSE 2 A IR TR, Al is LXRs Ml PPARs SR IAC# . Bl B bl 43,
HEZEAIRIT NASH 11, HRek “feam L EREFY” ——# B IT K ONiRTT NASH K254,
R BN EE R M2 e, ARNRITIER, £ EAT IR IEAAT SN B k.

2. NASH & =M EIARHR
2.1. “FEHRERHR”

ZHTEEAR TN NASH FIE LS “HdfRul” , HpE—H548. 8. B3k =
FHR, FEURPDIEFERAEERR. B RTS8 — RGBSR O¢,  RIAHA p iE PR A
(ROS)/KFFFEr~ P (ER) SN R AE[9] e, — R VN vl ISRt 2L “ 2 BT dh il ” #ide
K, EEG T NASH KBEHLEI R R A, IFE LT 33 NASH A&Jw Flidk g ) G JHATE IR & .

2.2. BRERMR

i 0 2 R T I 1 A 5 P O R 2% R e g 5 L TR A A i e A SR B s AT AR AR B R L, AT
5 FEC AR A 5 A8 1 S SR N B ) R AE[10]. AR R, & il & KL &Y 2 58U 5B Rk
P, G RACEH DIRERRAT (1], B S IUE, e e D7 4 2R 0T 25 6 D7 R (FFA) B 44 3 BURFIE B A&
g i 4= (DNL), %% NASH.

2.3. ERETERE

NASH HITE RS A o 103 BEAR SR O AR R BRITRR(FA) A& BRI ) 1 8 1, £8E-COA
FRAEE(ACC)HEAL A K G 107 42 U(DNL) IS5 — 22, FF4l dobifh FA S0 SEUR AR AR ME[12]. Hb =
e R 2 HUE R A IR D R AR B B 1) T A A7 0, ARG BE I 82 1 (VLDL) & 8 i H o =B 10 e %
HIRE T RIS 2R o [ B R 5 PRI AR 3R 52 22 Ml I 3 DR 1 (04, an 2L 23 b 9 o S8 W g AR 35 B W05 52 AR (PPAR)
AR AT 440 i 4 K K1 (FGF) 21
3. BRERIYNEENER S
3.1. B E

HBAZEERESTR R BUREE . PUEAL BUMYR T A R Z53MEH[13]. R AV EFEH
FFE WIS TN ER-T7-O-B-D-H AT ILAE)-3-0-4-D-MEL i & B 55 . HA, ARG
IVE AN R RA 3R -7- 0708 BeblH BoA7 38 I PR VR, Rl #0760 0 B8 EF BB IRVEVE, R IN IR YT BE IR
TRAE o AEANIR] Bl s B T IR B & AN E] . B SE B i A PUR B A B RSP, i R 2 AT
it R EEE ], T8I 1% TLR4/NF-«B {5 5l B EE L 464, XS TR97 NASH ERRI K4 -
3.2. ZEEUED

HEZH 2R UAEWIRIEE R LR RE[14) 2RI ReiERR RN 200 B B 5, Wiz | R
A BT E A, D EM I, BRI T S A G, O ML . AR IRAT R 15],
IR IF T AR B 50 A R ) 1 22 W ) TR T PP el B A R VEF o 30 I 0 ) RE A\ 5 PR RE TSURH A %
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GO, AR JORE OV . FHEE[16]58 A\ KA DPPH A1 ABTSARINE T 74 HiA% Pt AL aE /1, 193] 1C50
{8 DPPH 7Ef 1 6.944 + 30. ABTS'HA% 18.725 +30. EBAHAHANPI R SIER . [FB EE[17]%5 08
/IS BR B S B A i PSR B AR At A0 ) Sl TEORS 1 BRI 9% o JRAE T 2R A 40 T L@ i 7 2 DR T
VAR A

33. EERLAW

REZER-3- TR M BER-3- A BRI 55 . B EU% S HAESUMR . PUsit. i
BRSO 2 DS 1255 75 T A R 25 R, T4 B 2 W T 5o ) g L P [ 13

3.4. SEXRFHMBMS

B R B EeE . BN AR P IURE RIS R AT R S A R, HORAL i K T
S EER RN 14]. BB ZHESELN 2.85%~3.34%, TEEGM. FHE. LAPESHR. Rk
B, 75 ASA% 22 M P Ik g 00 R ) R AUR M . ) oo R A W B M R R BB AR, RIET B e
MPUATIRE . AR AR - A B R RGE ] SR 2 W, SR T2 % Rk 1:35,
PREURE 90°C . BFIA] 15 435t . Frik B3R BURIE 4.557%.

3.5. Hfthpk s

RIS 2R ARy, W p- I BEEERE13]. R EASEMRA TR sTEA
(R =S 205 PO 2 BRSO it i 2N = o e i o 01 e o S L N R o PR S R
R IAE ML REF R3S THES, WHGESEEA BRI, WSS AT, il
o AR P 2 I BRA ) A% B 1 <5 3 o410 I 77 A1 A T 26K A 0 £ WSO A i AR 52 114
PRS0 0 HAt R Bl n 422 S P B B I WA AR (157 (2 1)

Table 1. Chemical composition of lychee seeds

® 1. BRRTREERD

EUEES EZUES EZIES RAR SRESS

T JFIEE R HE b P HE K

Hit B = JLHRER RZEHE BT R 2R GAHE

B R RILER HENE IE R p-13
L1 2% 15}-3-O-B-D- Lk I 3 467 W 7 bS KISy FILE RERR-3-17 T E R
TrkA 3 -7-0-B-D-Hi & Bl 1 BWETR (DEDRISE HoAh S £ 17

4. ZRAZREUISE NASH H{ER LIRS
4.1. PFHEERE
4.1.1. HNHIBERARER AL & R

LSE i3 0% AMPK {5 53 1%, 1l ACC A1 SREBP-1c [, /b I8N & o<t g (FAS, SCD1)
(st Zhseit BoR, LSE T-Hnl i mfg &/ BT H il = BB (TG) & & F B 40%, AR TR 52
D[18]e ST XHEFF RN, LSE il Z a5 AMPK v WS & (4545 H8-8.2 keal/mol), 2 Holis
AMPK [ 3 ZW) i Bk 19].

4.1.2. {RUtARAIES p &1L
LSE i#id i PPARa F1 CPT1 K1k, 5Lk AR Kk AL WIBR R 1 A8 D BR SEAL B /7. TEAEHEARR AL 3
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ff) HepG2 2l , LSE {# CPT1 mRNA FiXEINN 2.1 fi5, [F]INFFRARLH M P4 355 25 g B BRI FE (A 1.8 mM
%2 0.9 mM) [20]. B4k, LSE WS FGF21 43, i FGF21/8-Klotho 2 1Atk — 5 {2 HE g i /)i
[21].

4.1.3. BT AEEE? - BBiEATEAS

LSE HWJEIEHE KB HIH LXRa /55, Ik HMG-CoA & JREFEPEICS0 = 12.3 uM), A ifS:
CYP7AL 3Rk, JnigtfH [ B 7] RHY T ER ¥4 AL . 7E NASH K RRAEA o, LSE 1 {# If 375 & BH [ BE(TC) Al LDL-
C 735 T B 28%M1 35%, MR IRAMIF R 1a i BSEP AN 1.7 £5([22].

4.2. RBSWNH

4.2.1. BAFENEILEETEY

SRR S A BEE 1 LSE MR OB IE TE RS /2 & & IR . Ly S5 5 I 28 4k S WA 2 Iy AL
G, W R, LSE i BiE % K7 B2 AHOC AT 2 (NRF2)5 53 %, (2t 6 45 - A AL ¥ AL B (SOD).
A A B (CAT) M B H IR I Ak B8 (GSH-PX)TE N P A AL E L R R 2R 04

BN, R CBERR ISR 7% A A% e o W A A4 AR S 6 o SR I H 22 1Y) DPPH [ HHAETE PR AR
HB AR T2 ORIE L 20:1 $REU1A] 30 20 8h . ZEEIREE 95%) n] e RALER B IS ME A2y, AT H455E SOD
1 GSH-Px [7GPE[23]. shAl, LSE 2 Ml pi oy il i s 2o ik ThaE, 98/ ROS Az iR B ALl
ghiky, DA R AL BT R S [24]

S FALEIET 7R B, LSE A 2 s B 28 7y il LLIGE PIBK/AKT 1 P38/MAPK 4%, 3 [F] 45 NRF2
HIAZ BG4 S L R T 43 R (40 HO-1, NQO V) %k i itk o B, 7EAZAIIR 5 S AT 4N f i A v, LSE AbRH
{f SOD iHEFETF 45%, GSH-Px iGVERIN 38%, HIX—%GN 5 Nrf2 i@ M 1HeE 2 UIA 9<[25]. 2,
W =5 R AR et Nef2 M pLE B R P (B IA, B00E | LSE 142 S0 SLUS08 B8 1 nT 4714 [26]

4.2.2. BEESLFHIKFE

FEARSA AL =P 7K ¥ LSE I8k B 38 Bk el 2 A0 00 1) i o ao S A e S B, I 35 B AR FR O vp 7R
(MDA). 4-$25: T4 (4-HNE) S AL b 10 7K o SEEG IR, 7R HaO, 153 JH-4H 0 S0 A0 L e 7Y
H1, LSE 4b#EZH MDA & N2 60%, H 2R, X —1EH S5 HiMH NADPH ELBE(NOX)iE
PE I FEWT ROS A= il B G A A 2K [27]

UbAh, LSE HAAEAR R « IV 9ok 195 AR ST JRR il il s i S A M Bl A B, A8 52 M4 (PP AR o) 7E AL 72
WO, AT T ROS 4. B, ERRERIEIS F iR PPAR o ik, I LRk i 14 s BE 1
PR E A, T BRI IE B L 2 AR B [24] [26]. IWRRRTHORF ST I, LSE thif 2 @y m s vl LL
TR NFB 551815, [AIBR M AR, AN FEARARE 28 Rl 7 (4 TNF-a, IL-6) RS B, 3%
ZAFVRIT B AR R N R A b, BFAE MDA KPS BRI, RIS B H BR(GSH) & B, #2785 LSE AJ
REIE I AL i) T 428 S A S ST 488720

4.3. MHIZER M

ARG R 107 1k BT 28 (NASH) B o BRAFAE GLAE TR B W A8t SORER I Je 2T Ak, FLrp JORE
7 A RS R (1) B FA « JTAEOR, 0 B SR (A 75 B 5 3 » TFL) RS AT LU 2 24035 NASH
(1 FE i -

4.3.1. FHEXRETFH BT
FHF BP9 E F A% O 22— il i P A 28 40 B IR 1 W BT SR BE IR F-a (TNF-a) AT 2R -
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6(IL-6)%57E NASH H {1t JERIA, BRI 4RI N . BIFFER A, F A% S 3 B (TFL) e A 25 il ix 2 ]
TR o FE AR RE 1 g 07 PE AT R (NASH)RE R o, TFL 0] 5 25 BRI i AAT A o TNF-as IL-6 IL-18 %5
I 9 R F7KF[28]0 TEDUSAER T T T AR 4R AR A, TFL FHA4LIMIE TNF-a £l IL-6 /KPR
AR 40%~60%, FLFFME A M40 M I 5 & kA (8], UhAh, TFL il Mo ipil ERE 454, b ik iy
FER(LPS)MIAIL, AT [ 4240 ) Kupffer 4HHUBEHUE % K 7. LPS 1E25 TLR4 SZARMIECH, RIS A
G AN, {21 TNF-o F1 IL-6 H)50, 10 TFL @B E e bt Ihae, BEIRIEEE LPS /KF, #E—24M
il 4% B P 9RE S o

ThAAZ R B T A i R R AR RS R B R VE o Wi F I I 0 PR AL E-2(COX-2)
% S —E AL RS EEGNOS) ik, /> PGE2 I NO HIA AR, AT AR AE S R SR E[29]. JRAE T
FNEL S SEE T, W E B EESUR MRS AR, TR 2 R 7 A . IR SRS R P
) FA9E45 75 A AZ SR B TE 22 b 2 S A 2 v R I HH I 38 RO L 6 R

4.3.2. WMREESEBEH TR

TE NASH 1, ZREAS 530 2% 05 2 T BUCRE BN OC8E, dd T 1 98 R 15 5 Il B v] LA R %
R ARE R o 75 A AZ SR EUY P (176 350ak 20 1T LA R % NF-«B 1 MAPK {5 5l #2452 31 JORE R B
NF-«B £ WA Ar BN A0 k%, 3 B 28 R 723 BRI 0% 53t o 9 B AZ SR B a4 1B IO (IKK) )
iEPE, AT NF-«B (REEEAIIR T, Tk NIl R IEMER . 75 LPS 53 (1 B 40 i 28 iE AL AL
FHF % B EE A 1B KK ST, BN IcBa KRR AL AR AR, M08 NF-«B (A% 1 H
AIE R AR SE[8]. RN, ZHBUZIREUYIE v 404 ERK. JNK 1 p38 MAPK IRk, BHKT MAPK i #%
IO, B> AP-1 855 R HISEA[30] o IR FiONCEE i /E F A543 4 B A SR B R 8 6 2K B4 AIK TNF-a
IL-6 Z5E 2 TR IE o

A —EEYLH & TLR4/MyDSS 15 5l . Mgtk LPS il il s I 41 ie Al Kupffer 41/ TLR4 52
&, fibk MyDS88 #KHi i JREE 544 S . WA, TFL T-Hi)5, TLR4 Al MyD88 [ FHRKIA L E N il
(\(P <0.05\)), [FII FFHAEA T (A0 COX-2 A1 INOS)HIAE A2 24 . 1X— R85 TFL X038 18 3
/> LPS G0 B YA, AAILT “M - L 7E NASH JRI7 i E B

BEAh, TFL oS00 78 00 1 42 th IR) S 5 28 RE G . NASH £ FFE A A7 78 KB 10 8 Ak LU
A % BT EE(ROS), ROS FIFR 2 AT E L i#0% NF-xB F1 NLRP3 45 /MA, (b2 4 B FHIB, %
FRAERPL, IR ZRE. TFL BAPUEMAEN, HEARIBEEZE. MRS 7T LG E RS, Qs
BB 7. 3 s, 3F FiRPTELEE(n SOD M1 GSH-PX)IE I, IR SN SSe 7, 4B+ 40 i i Atk
P, T NLRP3 S8RE/MA P ZH%E K TL-158 FIRGE,  [IFEPNHIE 28 IR 7 107226, SRR 99RE IR M
[31]. BEAFHEHE—P B, TFL AT N NASH B P -b 5 20 OG0 2 5 5 (00 S100A9 1
HMGBI), X5 il % # it RAGE 24K H0% NF-xB 1B

4.4. WEHERE

4.4.1. PHEEEEN NASH R mE R

B B REE N NARIG “SE 3N, TEEMRMZPIEAG SRR R B E AR . P
B A YIRS B T 4E R AR RS, (U E R E BRI, BB T3 NASH 199 R AR A4 1
(R RAR s 5 o) FPRE A RD AT 40 B (IR JE (32 JEAFSR, KEWF R, Wil A i e iy 18 b
WIENE. FPAEAE AR KIERAF4EE N T NASH MIBERE[33]. B W RHER 5 A K15 LR A
5, BIHE RG  PERESE . CVD. NAFLD 1 NASH [34]. 124 A1k, Z IR MG AR 7%, NASH
B 1) i T T R SO (AR LA AR [ 350 FlE T AR 2K 1A I B AT s NASH 9 JE At FE[36]. Wi v

DOI: 10.12677/acrem.2025.133041 296 WM EZ B 2E R BIE T


https://doi.org/10.12677/acrem.2025.133041

BT 4%

T DR L2022 AR M A R S I SR IBRRAIE, A SRl NASH (P8 B A= Wb ARG 7SS . T FlimiE i
B, WA R/ AEREIRIT AR, SRS NASH 1Bk . BB e V) s BER2 ) NASH 2 2 1)
S H1) i T Ak A 0 o AT A 1 R B IR TR (SCF AT NASH 52, AE A 15 AR AR M E A S 5 2
-, SCFA @it 7 - b5 R . 8t 7iR B, SCFA 7J LLEE AMP 3546 8 I (AMPK), fn
THUI 7 W A A SR A PR AR T A s, AT sl JEF I T o 25 AR 37 B i Tl A A A e o s e R R AR U AR
A MEBARET . B LPS (=2 IRFH PR R 2 20) « fid ke S8 PR /MRS « 7= A2 IR T VB RS (2 12 NASH [38].

4.4.2. LSE M EHEHRE

B WFCIE LSE Al A PERE D f R TR, G M AR AR A, R B AR, 4 i g AN
FFRa 2 E o EATEARE/N B R R B R RCR, 100 T IR A E R, W TS RPN &
WA, oG5 T pE bR . AN, LSE B D Al T b AN B A R ZE R, TR R AR R T T R B
JY T RE A BA LB, LB ERT R . R, SRR . MEIERE AR AR, DA SRS RS A
FRERAR I GE 0 1 B L, BTG T B B R AR RERUR BB [39]. S B W FE R W, 74 K i% 5 35 B (TFL)
S I FO T PR A PR (HS C) 3 A 40 B JE A AR 2L, R 1 TR ZE IR AR IR 24038 1 H A I H4(S. japon-
icum) i F (17N BT LT 4E4b[40]. BI04 2255 [8196E 1 TFL Al ek 3 CCl4 7 311 HF (I 27 4k4k) K RTThAEH
i, FENERR BT 4EDiAR M RS, Hyt HF (fE NS T RE/E TR I8 R 2 M0, S Eig v &
_UCG-005 J& I 210 b JB A g /K1, DA 738 b b s i v, D e e B 2R NI, AT 4] HF E—
AN NASH.

5. REEERE

LSE 72— M EAFEIMASIRE AR LYY, 22doE, RIETE, BARKRERMTPAEM. L8
SRAXZS 23 B0 3 B AN [R5 R P e AT IR N AT 7T, IR 5 SO AR R 19 AR ARG ok
BN S SRR RN G B R T R AR YT NASH IOFE T o 31 P ShiE 7238 0 R IR AE )
WY BT TERIAWRR N, $RH T 3RERA &Y. 28y, BHR, BERAETIEIR T T i 71 LN AT
B HE [ RIS R T3 T i 2 SE B . 5, JEORHAN SR T 2 AFRAE AL A& i A MR DR R 1) 555 A R SRR
A P B AE AR SR AT RS R AL 2 B IO AL RO & &, HETT S BURIUITEYEZE . HRTHER 2K
RS, = Gt — IR U7 A0 B B P b, X0 Jm SR RS A A= 7 A R L FH g oK 1 AN s 12k
UEAk, FUIRAMIMFIEE . 294080 J1 2 A 22 e P WF 722 LSE T AR R R 1. BLA A2 % T
RN EEN I SELG:, SRR AR oA ARBAIHEIE R R GEPPAG,  JCH AR A T 7B A2 25 BRI AR
MR RZ . B, LSE AL pl sy al G 5 HAB LG R AR ELAR T, B v h e T 7 AT 2, 75
e 3 R ) 2 B S S AR AT R TG N LASRAIE . 2% EFTiR, RE LSE fEiRYT NASH Ji i 2 AT [ a5t (3
Ll A N FE AT 5 5 AR SRR HE A 37 P 70 25 7 B T A VRV S A ok, ARSI TURNE ) Tk e 40k,
LAHEZH H S50 %5 7] e PR SE R

E&WE

T H AR} F 4 25JCLMIC00050.
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[11  XUEE, Kbl M7 S T B aG 7 R RS MR IR W M T 28 (B AZE 250 3R Jooxt AR . BT shBEmI s
W[J]. W PR B2 2 00F 7T S5 S2 i, 2025, 10(7): 127-130.

[2] Huby, T. and Gautier, E.L. (2021) Immune Cell-Mediated Features of Non-Alcoholic Steatohepatitis. Nature Reviews
Immunology, 22, 429-443. https://doi.org/10.1038/s41577-021-00639-3

DOI: 10.12677/acrem.2025.133041 297 WM EZ B 2E R BIE T


https://doi.org/10.12677/acrem.2025.133041
https://doi.org/10.1038/s41577-021-00639-3

AT 45

(9]

[10]

(1]

[12]

[13]
[14]
[15]

[16]
[17]
(18]
[19]

[20]

[27]

(28]

Friedman, S.L., Neuschwander-Tetri, B.A., Rinella, M. and Sanyal, A.J. (2018) Mechanisms of NAFLD Development
and Therapeutic Strategies. Nature Medicine, 24, 908-922. https://doi.org/10.1038/s41591-018-0104-9

Harrison, S.A., Bedossa, P., Guy, C.D., Schattenberg, J.M., Loomba, R., Taub, R., ef al. (2024) A Phase 3, Randomized,
Controlled Trial of Resmetirom in NASH with Liver Fibrosis. New England Journal of Medicine, 390, 497-509.
https://doi.org/10.1056/nejmoa2309000

Rinella, M.E., Neuschwander-Tetri, B.A., Siddiqui, M.S., Abdelmalek, M.F., Caldwell, S., Barb, D., et al. (2023) AASLD
Practice Guidance on the Clinical Assessment and Management of Nonalcoholic Fatty Liver Disease. Hepatology, 77,
1797-1835. https://doi.org/10.1097/hep.0000000000000323

ZEME, HPH, A, 45 RS R B 90K E SRR E 2 AR B B AL 0], B4 T, 2025(10): 52-
58+62.

fE5EE, 2%, RAW, 5. HBZIACEER BB T]. 52, 2022, 53(24): 7664-7671.

FAME, MR, W, DARA, R, A4S, BE. THB0% e o e o5 T w4 M AR DY S Ak
R IINFAF4EA0T]. FRHEEZ, 2025, 56(1): 145-153.

Yan, M., Man, S., Ma, L. and Gao, W. (2022) Comprehensive Molecular Mechanisms and Clinical Therapy in Nonalcoholic

Steatohepatitis: An Overview and Current Perspectives. Metabolism, 134, Article 155264.
https://doi.org/10.1016/j.metabol.2022.155264

ke, ERT, MHIAE, S5 S FIRGUICE PR o 5 AR DR M AR I v A0 1 SR TR 3 A (D], IR TR BT R 27,
2025, 52(6): 989-993+1030.

Galicia-Garcia, U., Benito-Vicente, A., Jebari, S., Larrea-Sebal, A., Siddiqi, H., Uribe, K.B., et al. (2020) Pathophysiol-
ogy of Type 2 Diabetes Mellitus. International Journal of Molecular Sciences, 21, Article 6275.
https://doi.org/10.3390/ijms21176275

Ross, T.T., Crowley, C., Kelly, K.L., Rinaldi, A., Beebe, D.A., Lech, M.P., ef al. (2020) Acetyl-CoA Carboxylase Inhi-
bition Improves Multiple Dimensions of NASH Pathogenesis in Model Systems. Cellular and Molecular Gastroenter-
ology and Hepatology, 10, 829-851. https://doi.org/10.1016/j.jcmgh.2020.06.001

TR, B F, BE =, % B SR 2 BEERE ALt B (0], A [ IR IR R 24, 2018, 27(15): 41-46.
TAE, BLE, FOCE, & ZEu 5 e A R EAs B HIN I, & & TR, 2020, 41(6): 343-350.

Wang, L., Lou, G., Ma, Z. and Liu, X. (2011) Chemical Constituents with Antioxidant Activities from Litchi (Litchi chinen-
sis Sonn.) Seeds. Food Chemistry, 126, 1081-1087. https://doi.org/10.1016/j.foodchem.2010.11.133

FE, W%, UK, 55 SR BRRAN T BLGUAATRERT FU[T]. 2y, 2025, 47(2): 480-486.

JEi. BRI E R pT A S PEAR ST TE[D]: (W22 008 3], /RS BRI REE, 2018.

SR, EE. TR 2 Bt AR R R 07 AR A K SUIRAC e 0], R R 252505, 2020, 45(12): 2873-2879.
Li, X., et al. (2019) Litchi Seed Extract Attenuates Hepatic Steatosis via AMPK-Mediated Lipogenesis Suppression.
Journal of Ethnopharmacology, 231, 1-9.

ribete, 55 R8I PPAR/CPT J8 i oSG A M AR SR B AR[I]. FH SR IFIER 4%, 2021, 29(6): 556-
561.

2R, A RIS PRy S FGF21 B RS VG D7 IR ROLEIRIT 7E[T]. 2524224, 2022, 57(3): 789-795.
Zhang, H., et al. (2021) Litchi Seed Procyanidins Ameliorate Hepatic Cholesterol Accumulation via LXRa/CYP7A1
Modulation. Molecular Nutrition & Food Research, 65, €2100253.

FliZKHE, J730F8, BRIEUE, 45, WRh BRI AR SN B A E I RIB ST 0], Hh BRI, 2013, 32(7): 104-106+122.
Zhou, B, Luo, Y., Bi, H., et al. (2024) Amelioration of Nonalcoholic Fatty Liver Disease by Inhibiting the Deubiquitylating
Enzyme RPN11. Cell Metabolism, 36, 2228-2244.¢7.

JAESC, 29, XL, . b2 B i A0 S AT I 2T AL ROPL RN ELLT]. IR RERS 2% 38, 2021, 37(9):
2198-2202.

Chen, Z., Xiao, J., Liu, H., et al. (2020) Astaxanthin Attenuates Oxidative Stress and Immune Impairment in D-Galac-
tose-Induced Aging in Rats by Activating the Nrf2/Keap1 Pathway and Suppressing the NF-kB Pathway. Food & Func-

tion, 11, 8099-8111. https://www.sohu.com/a/777817589 120218946.
https://doi.org/10.1039/DOFO01663B

Bedard, K. and Krause, K.H. (2007) The NOX Family of ROS-Generating NADPH Oxidases: Physiology and Patho-
physiology. Physiological Reviews, 87, 245-313. https://doi.org/10.1152/physrev.00044.2005

Chalasani, N., Younossi, Z., Lavine, J.E., Charlton, M., Cusi, K., Rinella, M., ef al. (2017) The Diagnosis and Manage-
ment of Nonalcoholic Fatty Liver Disease: Practice Guidance from the American Association for the Study of Liver Diseases.

DOI: 10.12677/acrem.2025.133041 298 WM EZ B 2E R BIE T


https://doi.org/10.12677/acrem.2025.133041
https://doi.org/10.1038/s41591-018-0104-9
https://doi.org/10.1056/nejmoa2309000
https://doi.org/10.1097/hep.0000000000000323
https://doi.org/10.1016/j.metabol.2022.155264
https://doi.org/10.3390/ijms21176275
https://doi.org/10.1016/j.jcmgh.2020.06.001
https://doi.org/10.1016/j.foodchem.2010.11.133
https://www.sohu.com/a/777817589_120218946
https://doi.org/10.1039/D0FO01663B
https://doi.org/10.1152/physrev.00044.2005

BT 4%

[29]

[30]

[31]

(32]

[33]

[34]

[33]

[36]

[37]

[38]

[39]

[40]

Hepatology, 67, 328-357. https://doi.org/10.1002/hep.29367

Guo, H., Luo, H., Yuan, H., Xia, Y., Shu, P., Huang, X., et al. (2021) Author Correction: Litchi Seed Extracts Diminish
Prostate Cancer Progression via Induction of Apoptosis and Attenuation of EMT through Akt/GSK-3p Signaling. Scien-
tific Reports, 11, Article No. 15201. https://doi.org/10.1038/s41598-021-94623-5

B, HER, 92225, & BRI S oy MRS ET). BUR R A BHEL, 2025, 41(2): 83-93.

FAZEIR, XK. FBOZ S SRS 27 4E AR K U A i B 15 M e e A 0] EIZ 7%, 2015, 26(22): 3099-
3102.
Fang, J., Yu, C., Li, X., Yao, J., Fang, Z., Yoon, S., et al. (2022) Gut Dysbiosis in Nonalcoholic Fatty Liver Disease:

Pathogenesis, Diagnosis, and Therapeutic Implications. Frontiers in Cellular and Infection Microbiology, 12, Article ID:
997018. https://doi.org/10.3389/fcimb.2022.997018

Kolodziejezyk, A.A., Zheng, D., Shibolet, O. and Elinav, E. (2018) The Role of the Microbiome in NAFLD and NASH.
EMBO Molecular Medicine, 11, €9302. https://doi.org/10.15252/emmm.201809302

Adams, L.A., Anstee, Q.M., Tilg, H. and Targher, G. (2017) Non-Alcoholic Fatty Liver Disease and Its Relationship
with Cardiovascular Disease and Other Extrahepatic Diseases. Gut, 66, 1138-1153.
https://doi.org/10.1136/gutjnl-2017-313884

Fan, Y. and Pedersen, O. (2020) Gut Microbiota in Human Metabolic Health and Disease. Nature Reviews Microbiology,
19, 55-71. https://doi.org/10.1038/s41579-020-0433-9

Chen, J. and Vitetta, L. (2020) Gut Microbiota Metabolites in NAFLD Pathogenesis and Therapeutic Implications. /n-
ternational Journal of Molecular Sciences, 21, Article 5214. https://doi.org/10.3390/ijms21155214

Deng, M., Qu, F., Chen, L., Liu, C., Zhang, M., Ren, F., et al. (2020) SCFAs Alleviated Steatosis and Inflammation in
Mice with NASH Induced by MCD. Journal of Endocrinology, 245, 425-437. https://doi.org/10.1530/joe-20-0018

Xiang, H., Sun, D., Liu, X., She, Z. and Chen, Y. (2022) The Role of the Intestinal Microbiota in Nonalcoholic Steato-
hepatitis. Frontiers in Endocrinology, 13, Article 812610. https://doi.org/10.3389/fendo.2022.812610

Xiang, J., Chi, Y., Han, J., Kong, P., Liang, Z., Wang, D., et al. (2022) Litchi chinensis Seed Prevents Obesity and Modulates
the Gut Microbiota and Mycobiota Compositions in High-Fat Diet-Induced Obese Zebrafish. Food & Function, 13,
2832-2845. https://doi.org/10.1039/d1f003991a

Li, Q., Wang, J., Lv, J., Liu, D., Xiao, S., Mo, J., et al. (2024) Total Flavonoids of Litchi Seed Alleviates Schistosomiasis
Liver Fibrosis in Mice by Suppressing Hepatic Stellate Cells Activation and Modulating the Gut Microbiomes. Biomed-
icine & Pharmacotherapy, 178, Article 117240. https://doi.org/10.1016/j.biopha.2024.117240

DOI: 10.12677/acrem.2025.133041 299 WM EZ B 2E R BIE T


https://doi.org/10.12677/acrem.2025.133041
https://doi.org/10.1002/hep.29367
https://doi.org/10.1038/s41598-021-94623-5
https://doi.org/10.3389/fcimb.2022.997018
https://doi.org/10.15252/emmm.201809302
https://doi.org/10.1136/gutjnl-2017-313884
https://doi.org/10.1038/s41579-020-0433-9
https://doi.org/10.3390/ijms21155214
https://doi.org/10.1530/joe-20-0018
https://doi.org/10.3389/fendo.2022.812610
https://doi.org/10.1039/d1fo03991a
https://doi.org/10.1016/j.biopha.2024.117240

	荔枝核提取物治疗非酒精性脂肪性肝炎作用的研究进展
	摘  要
	关键词
	Research Progress on the Therapeutic Effect of Lychee Seed Extract on Non-Alcoholic Steatohepatitis
	Abstract
	Keywords
	1. 引言
	2. NASH的发病机制研究进展
	2.1. “两击假说”
	2.2. 胰岛素抵抗
	2.3. 脂质的过度积累

	3. 荔枝核提取物的主要化学成分
	3.1. 黄酮类化合物
	3.2. 多酚类化合物
	3.3. 皂苷类化合物
	3.4. 多糖类等其他成分
	3.5. 其他成分

	4. 荔枝核提取物改善NASH的作用机制研究
	4.1. 调节脂代谢
	4.1.1. 抑制脂肪酸从头合成
	4.1.2. 促进脂肪酸β氧化
	4.1.3. 调节胆固醇–胆汁酸稳态

	4.2. 减轻氧化应激
	4.2.1. 提升肝脏抗氧化酶活性
	4.2.2. 降低氧化产物水平

	4.3. 抑制炎症反应
	4.3.1. 对促炎因子的调控
	4.3.2. 对炎症信号通路的干预

	4.4. 改善肠道菌群
	4.4.1. 肠道菌群对NASH的影响因素
	4.4.2. LSE改善肠道菌群


	5. 总结与展望
	基金项目
	参考文献

