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Abstract: Objective

prevention and treatment of non — alcoholic fatty liver disease (NAFLD). Methods

To provide a reference for the clinical application of active ingredients from Alismatis Rhizoma in the
The literature related to the study and clinical
application of active ingredients from Alismatis Rhizoma in the improvement of NAFLD in the CNKI and PubMed were searched from
the inception of the database to August 2023. According to the pharmacological effects,the mechanism of active ingredients from
Alismatis Rhizoma in improving NAFLD was summarized, and the feasibility of their clinical application was explored. Results The
active ingredients from Alismatis Rhizoma such as Alisol A 24 - acetate, Alisol B 23 - acetate, Alisol F, Alismol, Alisol A and
Alisol B can improve NAFLD by improving insulin resistance, enhancing lipid metabolism, regulating cholesterol homeostasis,
promoting anti — oxidant reaction and anti — inflammatory, and regulating intestinal flora. Alismatis Rhizoma compound oreparations
are effective in the treatment of NAFLD, especially when they were combined with other traditional Chinese medicine can further
enhance the therapeutic effect. Conclusion Alismatis Rhizoma and its active ingredients show significant potential in the prevention
and treatment of NAFLD,but more clinical studies are needed to confirm their safety,efficacy,and mechanism.
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() =52 A, W B RTIT 9T e 2 1 6 RS ik qb
H W, B AT NAFLD (938 7240 B . Fv, Alisol B 23 -
acetate f& K IR I 72 JE B2 Z AR X Z M (FXR) i sh 1) , i 1t
PET FXR A0S Ak & 5 VR 5 Alisol F HA 7
JEE I A AN BT B DAL, AE AR AN AT A ] 2 B 58 0
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Fig.1 Mechanism of active ingredients from Alismatis Rhizoma

in improving insulin resistance
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SENBAC I AH ¢ H 5 , Alisol A 24 — acetate ] 38 i3 UG
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G IO 2 AR v (PPARy) 5% S5 90 B 18 1L /INRORE 2
F14(CD36) &3k , M ITT 0 e AR TR 5 00 /s B JFFAE
R A8 1, I 5 35 D /N BUREIE TG & &, [5) B 41 a4
R 175 5 1 D AP A48 o 1 i 7 P B85 TR TG B 3R, A1
PEFEE 2 o P T DO 2 240 I v Pl A L S AT T
FERWE T R R g, R E IR R S N i
ARG T 0 A 18 N T A28 Fras fa , i SR LA A S 18
P J5 9 m SR AT 28 2R R L (UPR) A AR R AT 77 A i
TSI 5 PR TS D) 7 38 sz 7 2 3 3 1A 0 G e PR e 3k L3
PR EE 140 W0 AR 2 TR S T4 IERR 3 R85 20 NAFLD
B 5% A R, BT S T2DM 7E 14 1Y 22 Rl s 1 R
Az W0 UPR T sk 55 8 11 00 B 3e B R T & i A
Jo, FEHE AR 1 A BT S B T, 30 PN IR o
TF 5% 3¢ BH | RV AR 25 42 IR0y T 40 ol 2 2 0 9 2R
1 78 (GRP78) .C / EBP M@ iR i 11 S N T F 45 65 e i
[R5 8 1 (CHOP) T X — & 45 A8 A 1e(XBP - 1c)
34~ PR J5T X7 95 7 s R A B 3 O L TR A R
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JO7 R Jig 95 72 4 08 A B8R o 22—, AT RE 18 2o 40
UPR 373 3 % s 730 6 (ATF6) — GRP78 3 %
A B 300 2 DAY DO I8 S I B 22 AT L, Allisol A 24 —
acetate, Alisol B 23 — acetate, Alisol A, Alisol B, Alismol
A 3E i 1 4 SREBP — 1c 55 I8 o AU AR DCHE AR 1 2 38
(R 1), FEAR TG AR IR 5 B N5 4 F (VLDL) K, BAY
UGB BRI S A AT A s SRR AN IR AT AEAE
FR1 FEEERSBERRKEHIERE
Tab.1 Mechanism of active ingredients from Alismatis Rhizoma

in improving lipid metabolism

EEAS LI ket AEXH
Alisol A HepG2 Cel AMPKa T SREBP - le | ;ACC ) ;FAS | [19]
24 - acelate PPARa T ;CPTI T ;ACOX1 T
Alisol A Male CSTBL /6 mice  AMPK T ;ACC | ;SREBP - 1c | [18]
HepG2 Cell
Alisol B Male CSTBL/ 6 mice  SREBP - Ic | sFAS | ;ACCI ) ;SCD1 | [20]
23 - acelate (CPTla T ;ACADS T ;PPAR T
IPLTsApoC- T 7 sApo C- T, ;ANGPTL3 |
Alisol B Male CS7BL/6mice  RARa | ;HNF4a | ;PPARy | ;D36 [21]
Primary Hepatocytes
Alismol HepG2 Cell CRP78 | (2]

E: T HRARARATAKE I, | 540 R R AR IR

Note: T indicates an increase in relevant target levels, and |
indicates a decrease in relevant target levels.
1.3 FEBEERERE

ATP 454 & 5E51K G1(ABCG ) FIATP 45 & & iz
A ATCABCATT) J2 52 il JIH 15 B 5% i i AH DG R B 5 Alisol A
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PPARy A 38 i F 8 AFAE X 21K o (LXRa) 5 5% , 15 5
ATP 2545 G512 1A (ABC) 11 2235 S8 412 2F 41 it P R [
A BT 1R H IR FR . Alisol B 23 — acetate 7] 301G FXR -
SHP F1 PPARYy / LXRa / ABC {5 538 1% e 8 35 7+ 2 11
A B HE T FTIE [ B A ZNHE s 1A, Alisol B 23 — acetate
W R A 75 S R 2 (BSEP) FIZ2 24T 25 56 26 14 2
(MRP2) ek 2> AR R 86, 706 CYP7A 1 AT CYPSBI,
PAVSD R BR G 5 B, 3 0 75 S RS AL i 0 2A B

B 1(SULT2A1) 4 J5 R 22 5k o 34 ARy B A3, [] A4
il 2 i IR R 4 AL 32 B 1 (NTCP) 28 35 0k % i Ik 43t
3120-28 JHMG — CoA iR J5 i (HMGCR) J& H 2 I R i 45
FA) S 23 4 I, 2 7™ A R T R R A S 13 s A A
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of L4 BN 5 e M 5 HMG — CoA 454 1 40 ) Ho s v
AT ARG A L ] 2 7K 5290 AT DL, Alisol A 24 — acetate
i 2 ABCG1 AT ABCA 1 SF i 2 IH [ BEAS A, T Alisol B
23 — acetate Wil 4 5 0 FXR — SHP 1 PPARy / LXRa /
ABC {5538 [ S BSEP %5 JJH 1 iR AH 5 iz A (&1 2) 2k 3
s ML WA S AR, AR V5 T M 0 A e 3 A e
FINAFLD 250 A 5T 22 45 b 74 o H & B4
HEFB 1E E R R A 3 A2, 7 JIEL T st — JE R AR A
REACH T AR R A Fe i — 2P 09T
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H
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Fig.2 Mechanism of active ingredients from Alismatis Rhizoma

in regulating cholesterol homeostasis
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R P ] P AP A, X 2 SO0 200 A 5 2 T e o
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WO R 1 (ULK 1) AMPK R 7L 24 7 A 25 R R
F (mTOR) 2 5 F WAH 5 Al , ULK 1 7 MA PA 2  4
i 3R B R R SZ 2% (mTOR #1 AMPK) 5 F e 1 I
PRIE B 7 22, AMPK Al mTOR J& ULK 1 8 2 1k (1) fi Ak
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acetate N3 15 AMPK / mTOR / ULK 1 {5538 % 3l B v
A NAFLD #5528 /N BRUFT LX — 2 40 g v () ROS ATk
P DR 1 5, 0o S Ak R S By A A E 3 R MR T
(75 T ) 22 05 6 2R IR (MAPK) (% KT B
(NF - «B) Fll Janus 3 ¥ / 7 5 5 5 K55 1G5 (0 K 7
(JAK / STAT) S55 53 P& A, S 02 28 40 e IR 57 A
JE I RNE (10 S BE L Alisol F i 1 1 4] MAPK , STAT3,
NF - kB A% 5 i i , 7P 6l iig Z2 0% (LPS) / D - 2 FLpH
(D - ga) i HY/N R LPS 1% 3 19 RAW 264. 7 41 1 %
PER (07 A8 A 3G A0 2R 1B (IL - 18) L 140
F 6(IL - 6) FMIREIRFEHF F — a(TNF — o) BT Alismol
W NF — «B 117 AR LPS 3755 4 JE AR /I e I 240
BV, 41 HE A2 R AR 11 - 6, TNF - o, IL - 1B )
I NI & FE BT R AE 5. Alisol Bl it T % CD36
Y F 5 F ] INK / NF — B 9B RE Ak , DA T 8 55 A 4l
PR 75 169 /0N BT 240 e ST 07 38 s 0 R 4 R 121 ]
UL, 5 AT 3E B A2 E B AT S S R MR R A
R LN O A 11572~ R Rl S e SN N (1 1 = W A
WS AN R TG (B 3) , DAL EZE NAFLD (1) & B
K,
1.5 ATHEREE

7R R Gt 7/ = SN QAN 77 (= B iR vy 2 D) 1N 775 -}
R LPS 18 22 | 4 B 17 2 0k /D 08 2 2 il NAFLD (1)
560 B IR AR &5 5 19 NAFLD #6575 /) (7 J5 B 7 )
(Firmicutes) / L ¥ # ] (Bacteroidaeota) 1 i 28 14 ]
(Actinobacteriota) / 4T # [ ] (Bacteroidaeota ) fJ b {E <>
ThiE, BELRAFF (Lactobacillus ) B =F JE FEAR , I 22 1HFF
Wi )@ (Turicibacter) fZEFF # (Faecalibaculum ) F) = J5 1%

o

b

i, Alisol B 23 — acetate 1l J5 1 38 4% 13C 26 fig 18 B B Y
PV o JEBERE [ ] (Firmicutes ) / JUFF I ] ( Bacteroidaeota )
FUARLHE 2 NS0 L 3 FE R g e B R AR 17 =387 i
28 1 '] (Actinobacteriota) | 75 22 4T 18 J& ( Turicibacter)
FZERT 1 (Faecalibaculum ) 5 I HE g 15 728 P FIg BUAC
FEPRAASE 420 Alisol B 23 — acetate I 38 2 3§ /il FIR 52
B M (occludin F1ZO — 1) BYFEIE T34, AT
WU LPS 51k i gy 1 38 a2 M1 4 v e iR g
YRR V551 NAFLD 5 Jf T2DM 284/ 23 Hh B 3
PR ZETL , HH % 3K (Ruminococcaceae) FIFLERFT TR
(Lactobacillus) W 4= BE AT W 35 25 57, PRTS L B4 HU ]
3 3ok 35 EE B BRI (Ruminococcaceae ) 3= F130i 5% i35 g
R TR O A TR 2R 5 B0 1 T R A R R A A 2k
B T AR F IR R AL R B R AR S R TR 5 AL
B BEAR T FLIR AT B (Lactobacillus ) 1 =F & . FL R #T B
(Lactobacillus ) J&—F 45 A= T , AT 0 /0 IH [ B2 7 5 1, O
X % B i 2 11 (LDL) | VLDL #1755 % i 48 (4 (HDL)
A RS e 44 4] PR BRI B Alisol A 24 -
acetate, Alisol B 23 — acetate, Alisol FZ& %4, Hort Alisol B
23 — acetate % H = , METE TG MRS T 005 0 35
REAIR , 2 WY 35 15 3% Pk B0 43 AN 2 38 o $2 ey 2L R AT 1
(Lactobacillus ) F JE K 2 3% NAFLDM!  H {7, X T8 B
BK B (Ruminococcaceae ) W 5 45 B 413, Joi B BR A
(Ruminococcaceae)ﬂ?ﬂiﬁ\ﬂﬂ%fﬁﬁi% ’ /ﬂ;ﬁag—%%ﬁi
FARSCH G WFIEINA 98 B BRTE (Ruminococcaceae) &
—F A E W, AE NAFLD F 9 B BRE (Ruminococcaceae)
E!EEAZ;}I‘% ’ ﬁ-@‘ E fiﬁj[ilp(Ruminococcaceae)%ﬁﬁﬁ’ﬁiﬁf{ﬂ@
TR, SR K KPP AR s - 9] i gE R
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Fig. 3 Mechanism of active ingredients from Alismatis Rhizoma for anti — oxidant reactions oxidative stress and anti — inflammatory
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WY, Y5 T T B A3 mT el LIPS 5 | ke i g 3 3 33 R 1
(F2) ,BX TES T 5 NAFLD 89738 # 7 4
JE AT A5 B TPV 15 1 23 AT NAFLD 4 1
ETEAER Y IEH AL, (B REWT A 2GS NAFLD (9 54K T
R, TS IE M L2 AT S il S R
i1l AR NAFLD 7 B T R A Rt — 2D
F2 FEEMEASETGE R A ERLE
Tab.2 Mechanism of active ingredients from Alismatis Rhizoma

in regulating intestinal flora

AR ELfE A B#hR K
Alisol B Firmicutes / Bacteroideota | Skkiinf [37-38]
B-acetate  Actinobacteriota/ Bacteroidaeota | SHFERB LS EAE (%]
Lactobacillus 1 BIREERA Bk b iR BEAE [39-4)
Faecalibaculum | SaRRFEEML WERERETY
Turicibacter | SRRRAEREENL
occludin 132017 ShERERARX (4]
BELERRY Ruminococcaceae | SREATR X [46-47]

E: T HAAFESRIEAKTI G, | R F RIS
Ak %4 Alisol A 24 — acetate,Alisol B 23 — acetate,Alisol F5,
Note: T indicates an increase in bacterial abundance or target
level,and | indicates a decrease in bacterial abundance or target level.

* refers to Alisol A 24 acetate, Alisol B 23 acetate, Alisol F,etc.
2 IFRE A

H AT, I AR FH B3 TS 3220 52 07 7, AL 46T
U ARZ B VRS S 507 I 38 5 o S IRUF
LSOV BIF5E S 7 L 156 1] NAFLD 5835 rh | [ NS BRI 7
(e e B4 (BRYSE farih FES AT B O
IR 22 s ol i T R i 2 L Bl 11 IR 2 9 1l i Tk R i s
W) VRSP ROE G, FER MBI R HEA
HITN & TR R L R e (ALT) 25 T Sh 48 A5 K F K TH 5
HDL KRR 4T, HAS R RN Z AR T 7. 69%.

Witz SR SU B IE R R , SERET T IR BRI A 2 0

RIEAEAR I % 78 NAFLD B35 S 20wl s I AR
B B 1 B A R 5 8. 69% o

Jie RE USRS AR5 b /R, 7 96 191 v B 2K 1A I AE AR
Fh  IREEPRTE 7 IR e 1R I B R R A G A
SR 15.19%,

WIS IO s BT 1 (TS ARGy )
WG ARt DURE R R IR A 2R L s AR DURR o, HL
SUIRE B (TC) (TG | 5 %5 B2 B8 & 11 I [ B2 (HDL - C©) |
ALT K& SR A HE L FE I (AST) oy — 47 2 WL RR TG
(y - GT) Mg PE s R I (AKP) /K P-4 1 P2 B 4 3%

PNBEIR 254 BB 55 /i, RS T i Uk (P RS
MREZ AT B AR R B B S
LA 20 ) BE B oA s 380 %) 98 JIE A 35505 B PR BT HE £
T R 17. 57%

VL S S g BT S, TR 2 R (TS
Zx AR W A R AT IS A ) TR
e i LR R85 1) IR 285 B L il /AR SRR TC R TG 7K
-, HUEA RO H IRAG A6 %2 7 39. 70%

AT UL 5 52 5 i 50 B AT e 1) 9 e AR
1HYT NAFLD (7 900 35, 45 4 B T5 16 M il 23 1) 24 B 2
WFFEHEE A A TP 52 77 1 590 i PR IO B 4 o
3 RE

NAFLD 2 6 3 8 LAY 1 1k i L AR
Dy R IR FR BRAIL A AE XU O 2R |, 6 B IR R i AR
2 RO Re E AR I U T RS DA K
ok F A5 S 20 B AE PN Y 2% R 20 2 B A PR
JIg B 2R 2RI T B8 A IR 7 40 D B T Bk Ol 7R
NAFLD w8 B4 1 3575 B H PR 73 76 NAFLD (1
HITHEA Z Ry PR AR IR, I R AR
I 4 L AR A, A A N R LA AR 9
I T AR L3 AR AL S PR TS B H I 1 o3 TR
NAFLD Bjif o A3 RS it 7 BRIe BLat o H AT, i R 3
BN IS 52 07 R A5 7 AR FEE W RN LU
U ST TR RESE 5 0 T RS 200 DI Y 25 166 1, il
SO NBZEs 2k 7/ (YR I e o) N I Y QAR /o =T v @
EIA FEFEREA BN BB A 58 385, /5 20
2 fe ot B I RAFF 52 i — 2L B0 ik .

T A R IS S W 1 B AR I HILARD ) B
U b P A LA 7 =X A AR 25 W IC AL, O D 615 52 D7
70 R G A A i DA 17 i 4t B 22 B 2 AR Al L AR F
FRLE DR TS TR T ) Alisol A 24 — acetate, Alisol B
23 — acetate, Alisol F, Alismol, Alisol A, Alisol B AJ i 1o
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