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Abstract
BACKGROUND: In recent years, with the improvement of living standards, non-alcoholic fatty liver disease has a gradually increasing trend. miRNA-122 is one
of the most abundant microRNAs in the liver, which plays an important role in maintaining the environmental stability and differentiation of the liver. Exercise
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training is a non-drug treatment for non-alcoholic fatty liver disease, which may improve liver lipid metabolism by regulating the expression of miRNA-122.
OBIJECTIVE: To review the effects of miRNA-122 on the pathological factors related to non-alcoholic fatty liver disease as well as the effects of exercise on the
expression of miRNA-122 and the occurrence and development of nonalcoholic fatty liver disease.

METHODS: The first author searched the databases of CNKI, WanFang, VIP, PubMed, Geenmedical, EBSCO, Medline, Web of Science, and Elsevier using
“non-alcoholic fatty liver disease, microRNA, microRNA-122, lipid metabolism, inflammatory response, insulin resistance, exercise, physical exercise, exercise
training” as the English and Chinese search terms for all relevant literature published before June 5, 2022. All included documents were screened, summarized,
and analyzed. Finally, 68 documents were included for review.

RESULTS AND CONCLUSION: Compared with the healthy control group, the expression of circulating miRNA-122 is increased in patients with non-alcoholic
fatty liver disease. The level of miRNA-122 may show different expression levels at different stages of non-alcoholic fatty liver disease. miRNA-122 can regulate
the expression of downstream-related proteins, influence lipid metabolism, inflammatory response, insulin resistance and other pathogenic factors in non-
alcoholic fatty liver disease by targeting base complementary pairing sites on mRNA or directly acting as physiological ligands of some RNA receptors. Different
exercise modes can improve non-alcoholic fatty liver disease. Therefore, patients with non-alcoholic fatty liver disease need to complete at least 120 minutes
of moderate-intensity exercise every week to have a positive effect. For patients who can tolerate various exercises, priority should be given to the combination
of aerobic and resistance exercises 4=5 times a week. The exercise intensity should be 50%-70% of the maximum heart rate and the exercise should last for >
3 months. For patients with poor tolerance, resistance exercise may be more feasible than aerobic exercise. In addition, patients with non-alcoholic fatty liver
disease can also choose proper exercise modes according to their own disease conditions (such as liver enzymes and lipid levels). Exercise can be used as a
feasible strategy to prevent non-alcoholic fatty liver disease, reduce liver steatosis, and alleviate liver inflammatory response and insulin resistance. Exercise
training can regulate the expression of miRNA-122, but in patients with non-alcoholic fatty liver disease, the effect of exercise on miRNA-122 and its related
signal pathways remains to be studied.
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A TR P R ARG Wy A A a9 AR . FEAR R HEG2 fm 69 4R SMAF R P
MIRNA-122 #9303k § 5% 3- %4 -3- T 4 X —BL4HEE A it B B (3-hydroxy-3-
methylglutaryl CoA reductase, HMGCR) #=flg Ji7 B2 &~ Ak B4 (fatty acid synthase,
FAS). SREBP-1c #9it & 1A, M miRNA-122 ¢4 & ik 7T 5 5 i e 1 [ 69 &
R R EEKE BAE, MIYAAK 5 " % 7, miRNA-122 3k % 3%
A% R Kt 3L B (42 FAS. HMGCR. SREBP) Lk 4. miRNA-122 AF & 4% 5%
PR R & 6 & RIG SRR 30 Y, AT IE = BhEh i A8 3w 9,
WU % P BF 50 & I, A% & RS B B 55 3T R miRNA-122 A2 34 55 3 AT
tmfi,, Tl iEMAKIA FE 1 mRNA 69785204, Bk RE X Zhfal F =
BAREABAT 542 47 B4R RS T e — B H b A2 B, miRNA-122 i
T8 it Yo s = BhH b A A R IE R P 49 1- Bk —sn- b -3- BRER AL
¥ 4 A B -B-1(1-acyl-sn-glycerol-3-phosphate acyltransferase-beta-1,
AGPAT1) Fa — Bt 3 H i — Bt AL 44 4% & —1(diacylglycerol-acyltranferase-1,

DGAT1) ki V ZBhHheg R P, ssbh, EGIEKARAM AT,
MIRNA-122 45377 38 13,V B- Bt BALIGGAT, A JAFIE S, M4
MIRNA-122 JK-F- 64 A%, S i o b ZBEH i 4830 e, B- BfbFobe &
WA B B IS B S A A T2 s B b H) mIRNA-122 T 38
A AN A Z B i A AR R 6 K B AA, 3G A AT IR A UL 1) 2B 47 64
ZEHR KR, K B- B TERBRMY KL, 74 B- Bk, R AR
%, miRNA-122 ¢4 & & xf NAFLD BLA R 474 A, miRNA-122 +T #gid iT i
B AR AR ) B A S B R T 69 I8 A AR B BIE I B- A
1, ERERFEAF RFZTZEA.

R, AR EY, miRNA-122 64 & k128 NAFLD Ag X5 E4L,
AEF N B P miRNA-122 37 46 5 80 R G b B8 B— A Ak3g Am, miRNA-122
Yo 5O BAT &R BT 2 48 X B 6(sirtuin, SIRT6) A& 5 fig Iy & A A8 X
B EGA Fo g B R B- BAL P B IS AR AR SR B R Ae AR AR BT TR
HepG2 #nfie,F, miRNA-122 49 k&, FAS. L BELAHBE A HALE (acetyl
CoA carboxylase, ACC) #9 mRNA B & & & k3G he, W FBAZAEBREEAS B
1A(carnitine palmitoyl transferase 1A, CPT1A) 49 mRNA B & & &34 8,/ B9,
ESAU % P f2 JE 5 s B, 39741 miRNA-122 & A 5T -1k 3 % fB ) B3 KT,
38 RS W BR B AY, AR B AS i BA A IR B B A Rk B RIEE, B
ARSI SABAD & 394 miRNA-122 &, T A Fo e 3 % e ) %
=B R, FFAENS I ER BALIE e, BFRRAS B R R E R E, T
A LAY IS SRS Al XK B 49 . 2 B IR W BR AL 22 69 HepG2 2,
Huh-7 fm i & 3% miRNA-122 /&, T VAR 2374 it 5 S i Ao = BEH
s 4k B, SENDI & P2 3R, miRNA-122 3 4| +T i i F 98 JUAY £ 2 B
B% A Mo AR P ALAE A 69 A B Sk ik R B B K-F-, £ miRNA-122 474
V&, PO BEA 4o mARE L B HMGCR £ A TE1K, A2 B B2A R it L e
M&if B CYPTAL R GAIG An, XL AR AW, 3745 miRNA-122 =T v A8
R 4y Z B e KR B BEK-F, 5+ E miRNA-122 s8R & 96 s 9 %
ol R L IR A AR R R B A A F 4, Sbsh, LONG ¥ B3R
i, P4 miRNA-122 vTi8 T Bk R B 1 F= 0% AMPK i@ 34
IR M A, i BLE NAFLD g 5 b e fig by 22 k., PP I 4 08 5%
NAFLD % Jig JR ARt F 8L a9 M & .

4z F P&, miRNA-122 A5 NAFLD g Radtid42, HAE A HuE =T
& & i@ 1T 4% FAS. ACC. SREBP-1c. HMGCR % JI§ /i 2 49 A s Al % A B
KA FafR T EL B BALIR AR AL g R ARGs AR .

2.1.3 miRNA-122 5 NAFLD XJE R T 2nfe i RE R 69 A% R <1 Ak R 1R M
KR L, KIER LA NAFLD K A Aok Jhoy Kk W& B BF7 &9,
42 5 3k B 49 F 24% B F «B(nuclear factorkB, NF-kB) & i = 4 44 it I kA
T e 5L NAFLD FF AR K JE 69 & A e K . 72 NAFLD Zh 457 Ao & 2 44
FRRES, 4% X LA 09 & 247 B F kB %73 . HAIGHASEM % 9 2t
&M, NAFLD T %8 542 £ sz i i 4o & tmOA-E 6. FPBIRLE T o fo
& miaNF 1B ¢ R EFH A LA X, £ NAFLD R SATAE Y, Kogid
FAF AR R T o A fF IR R T B AEIg A, Mt HBREE T Y
Kok g B AR, N 42 NAFLD X E B FAA, ENUK KR
B W] fe AT B T 2% NAFLD &g itAz,

5 & B, miRNA-122 44 35 B Sk 5k = & 3 0m T BE DS R, $ 3
R 5 A AR A A KR RO, JF BLEE & s RAF#5 6938 K, 3 2k 55 72 2
LR Ky AR TR R AT K AT e P EFIEE BT T AR
S E Y, MRNA-122 69374 FE KR, L. BE R WA 4eq, SFH
mMiRNA-122 4 A5, G @miek 6. IPBARLE T a AL T HH
Ar B gbsl, CLARKE & P Byp 8 R R 9, AFamje miRNA-122 49 F41%
5 NAFLD #4854, @13L < 4, miRNA-122 *FBFAE £ 2 K42 2 4 & &
89, HSU % P B30 & B0, miRNA-122 444k %k 5 20y ST IE i 25 b Ao BT
B K IR R0 RS K e B F & @i E 6. MBIt o it
JES LA %, FF L miRNA-122 =T 8 i3 47 4] 2 ¥2 & Ccl2 49 R IA 3G TR AT R
6940 KA . miRNA-122 3k Pk ST I P 42 K 44240 F F Cel2. Cel4.
Ccl20. Cxcl2. Cxcl10 #= RelB #4 & &340 B, & miRNA-122 ks & F
MIRNA-122 7K &4 1 ST 38 324 4] A2 40 B - Ccl2 # 45 AT R KR R L, 1%
$o.5 2 77T LT 1 48 35 CD11b"Gr1" J & 2m i o % 4T 4 4k Krippel A%
F 6(Kruppel like factor 6, KLF6)". iX sk #k 3R & 8, miRNA-122 7T 4t il
iE¥ed) KEAN K BHK G EG (4T K HALE T CCL2. RelB) & 442
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KB Fa kL, AL NAFLD £ R B, A, miRNA-122 2 5if
HiwAL KxRpeies BT XEEE#—FME. RTilidded
MRNA b #) 554k B AN {5, 5 BEAT B354 ) K AL 423 mRNA #H47 47,
MIRNAs & 5T A 2 454F 4 5 2k RNA £ 4R a9 4 8 Feth . WANG 4 “Y 3R:d,
Z AR R L A AL 4G B IR miRNA-122 f8 B w4 4m i p =T 4 4 Toll A% 4k
7 FHE KRR AL, FEEE iR M1 AL A K M4m0 B F 69 50k, e
G e 6. FPEILE T a,

2.1.4 miRNA-122 5 NAFLD HeZ m F & 4Ktz 5 NAFLD XuEH
X. AFRAY, AFIE miRNA-122 649 & A sd TIAEr do Ao AT AR SR 4K . 1K4K
AU 5] A i i A oA B NES SN S i R E X E & . CASTOLDI
4 WIRGE miRNA-122 A5 4 R G A8 2, T A ELAE Bk s 3 )
MIRNA-122 T 32 77 A AL s R A AT RESR KPR, &t 3R, #E5her
w0 RGOk, ERTAL LA BB RAT @0, miRNA-122 £tk
H I T 324 A F 4k K- 69 hepcidin 4% 5% 807E 7] 49 mRNA & ik, 4o
&, %% E (hemochromatosis, Hfe). 4k %% & @& (hemojuvelin,
Hjv). &% &K% A% 8 %4 1A R (bone morphogenetic protein receptor
type 1A, Bmprla)®’, pbs), NAFLD #9ut/&if 50k & R34t £, KA Fo
WP E AT, EERARES M S ERI N ¥, B miRNA-122
K A&, mIRNA-122 =T vA f2 B JIE P 18 35 & &) B4 R B4 B5 B2 B 1B(protein
tyrosine phosphatase 1B, PTP1B) A8 3 #40k & & 4adi ', JLE 3,

SIRT1, SIRT6, YY1, Bk
AGPATL. DGAT1
PPARQ PR A%
Cel2, RelB
/\ FOX03
SHERR

PTPIB — > HEEZFHH

Hfe. Hjv. Bmpria l—’ Bk

BE: —: W5 —— M- 4555 b TR
3 | miRNA-122 5 NAFLD {EFHLHIE

2.2 IBEEDN NAFLD K miRNA-122 A2

2.2.1 &%t NAFLD 69357h NAFLD #iAh 2 —AF 5 et i, 25 %
REfe iR EA LR GER, AFF XOKE, H52FHRLHFU
B2 iE5), Z3)A NAFLD ¢ T 2R, BIFBRARE. LEfEE
FIRIA NAFLD X 4 fok Jht) T 2 RIZE M, in 0k, AR, 2
A TR Fa AR s A AE AT 0938 Ao, NAFLD 69 & 5% e illig F 4+, ARIEIL
HAiEdE, BRIEFHFRRTF L, AT K H7677 NAFLD #9452 24 .
WAL E B, 80 NAFLD =T WAfF B ARAF a9 35 %], 2% MaE Shikihh 2
BT IE IR A M T AR % 6 T I o 22 3 SO AR A4 vk .

HASHIDA 5 ) 3 85 ) A= 3L LI B HEAT A - RN, 3T FA
LUE ), LA KFEA 48R L F, 40min/ K, B 3K, HE 12
sEFARMLE Sy, PR KFEAH 35 RiEFLEF, 45min/ K, 3K/ A,
H4 12 B, mAPES) S XOFLEE, AEREHEZANEAREE
B, X R F IR A ARIEIE BT R EATIEAS I . KATSAGO-
N5 g — SRR AT AU, A RIE B Ao L IRIE 3h 3 3T RE A HA
HEVR, Bmitias) s XREH R A%, 25 PIE3)E (120 min <
HF3E B AT K < 180 min) ¢4 F F iR FE )| AR, & 5% LA BRI %4
THRER VARG Bk @ A RO BEL, MY HiEZHE (HRE
ZhEt K = 180 min) 49 ¥ F R EH LI A BB M BRI % EAF A,
MEDRANO % " #4 K At R, B3 FMEBFBIILEFF 1V F69
FFREAS 42 A= NAFLD & m %, A fAifiEsh A R ERT F 25
REEHT, EFHIE =60 min / k. A8 3 K RAKIAE T 8 E 1%
FERERS 22 . AW, & B E Y #AT 120 min &4 b 538 FEE ) 7T 4
NAFLD = A A2 4% 64 2 £-4 ). ZHOU 4 % 47 7 4 #:i% ) # NAFLD %
F g Ao AT B TR, L REY, A RARMES) L 6T AR

276 | DEHEATIEWR | 5528% | 5528 | 2024F18

BT &R BRI G, R B kT AR 3, JE i TA
FiE 3,

BABU % ® 2t 316 4] NAFLD &4 # AT 2 E A L I, & 2hat 45 M
NAFLD A R H 7, (214 B HMBRGET; PR 053 25 R
ARSI RABRBILIEH WA R A AR AL, MANEREE
K2 B BE o = BrH i, H AA M g4 6 R FEIKT A IER.
XIONG % " 4pi#, H 8B 37T oL B FE K NAFLD &4 0915 F 354K,
AR AL, RARBREAESE, REEEES. ZBHd.
RE B BEK-F, 38 Am NAFLD 449 3 B E A& A KT, RFLEDTUARH
1k NAFLD &4 69 R AR BR AL 4450, R B BS KT, & 5R A 1A Bl 4
TR EEKNAFLD B4 6y R AR AAEBEE. R, 5 —RHFRETER
W BN E I, HBGEFH AL N E R AT IR, o fl§ Fo fo bl
Hdk, REZAMERS R B, F iR R A B YA AT RS I @ 4 i E
5 Sam Al shAn s B XKW, RF)GE 35 Xt NAFLD 394
BEAER , 238 NAFLD A8 % A%k 69 F AR RF, 40X % Lk 4.

4 | BRI SIEBERB AR AT RO X EE DA SCRk

BEH ORE W iE3) S iR 5uhe
E g I
HASHIDA"" 2017 ARFR AT, HEUSED: 37K/ th &0 % i) AT B RT 7] ¢ 3%
AR RT A, d0min/ ¥R, RERERR BT, {H2 R FHE S
lilg s FF 4L 12 ;P 7 N Rt 1) AR B2 F)

[H iz 3. 3R/ Bz A REER
J&, 45 min/ Ji,
FFg 12
(RE &80T ia AT FIl RT B0 TS50 st 1k
Bt R, Hwshiz s 77 Qe s 2%
[A]= 120 min, < 5, H5HLZEEE (120 min <
180 min, H&E% 4 J iz 2 I K < 180 min) f]
o S O I B SRR Z A UL, maR
A JE 3B Bl R ERI S5 AT 6 L ek b T I A 7
[ = 180 min, ALy IR AE B ORI AL, I
iz 3 ¥ st ) hEigsh & (A K=
2-12 1 H 180 min) 1) H 45 53 B RF 25 )l 2
Lt sy i 5 [ BRI 5 A 2
[ 3 R, BRI )T 10 3 AR L R D

KATSAGONI™ 2017 JEVFiHS AT,
AR RT
3

MEDRANO" 2018 J|,ZEFll AT,

TR RT 2N 1R] 60 min 4 (1) JHF T Fig 1 25 0 A0 R P08 1
IRy VLE, FAizsh Mg FEp s, oo ol 4
PERE B 8 &7 O 5 1) AT R RT 34 AT 8L 3%
3E P AT FFF IV g s 75
ZHOU™” 2021 ARKS AT, S8BT R A 4 Bz s R R 1 R DT AT
PEREMT RT. >4 8, R & AR A0 1 R0 AR vk
HEE#E HIT, IR 3 5 AT+RT > HIIT > RT > AT
AT+ IR, RHRIZH
RT  [AJAMET 30 min
BABU"" 2021 ARG AT, 30-60 min/ (R, 23N AT BETE A K 2 R A 0
PEMRIT RT. DY 0k 80P = IO 45 L R 22 A AR TS M I s
FEE&F AT+ K/, FESE 12 WitE, AT FHIEICAF MRS, N
RT JA AR AL R L AR
FEEERS WG, RT 52 PRG54 E [
TR = Tk H il AT+RT W) 2 25
FAAR AT P9 T o
XIONG®™ 2021 HEiSHS AT, LL 40%-70% 5 AT 1T L& 3 A0 4 42 M 7
PEMRIG RT. K0 R ok 60%- JIF /& &1k iR s . R R
JFREE HIT 85% i KEdA & RILFHBEE, RARIRASET
BHTIZ3), 40 min BB (RN E A = H .
e A5/ K, 3=5 NEIEIEE, B0 AR A kI b
W/, B BENEEERES: RT AL
%8 A 03 B AR AR TR T IR 7 AR
M RAARBIE L. IHEH
L G Y4 L G [
25 PRAR AR RS M s i T SR 3 1
RS R
FUB? 2022 RS AT 3-5 0K/ J, & AT RIRT Bk i oot PRl
PEMRIG RT S Rpakm ) dct o fig A ifopl 240, G H= i
JiF v A8 JH, s HEITAZL
Jy8 A
SABAG™" 2022 JIIIFAE HIT. 3 1%/ A, +F 4 HIT 55 MICT 359 0T LA T 2

PR MICT 12 e, A 35 R DR AR 9 7 i

A 2
Tk AT NHEIEE), RT NHIBLIZED, HIT s m &l Z:, AT+RT AHE &
HABHIZED, MICT AR R ESHES)




g ik
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B b, NAFLD & TIE & & 49 R L Fia g7 X, wieE
B 3 R A RIR B AEAS B KT 40 3 49 B T A AT ARILLES), &
AIRR IS B KT 309 A R A B 5 5% JE 18] BRl %

R RE Y| Gh A 2LPE NAFLD, {232 3) 7= A B AR 69 - ALH]
R, —At st NAFLD &4 Ao sh AL AL a9 B0 R, B 3h T fkid i
B RAT Mg R 48, M E R HRNE, BT IE K I R A= B B
BORT R 6 R R R AR, MAARILES. EHIEILHEFN
NAFLD N R ¥, 8 FISaGiE )& T AFRRA K, IR T Z B KT,
R T IFARE IR Y, SRR IS S 49 NAFLD X AP, 8 A A
FILA BRI 4TI RR &, REREEIRI, Bk F AR
BAEME . TARBREIIEA BT, I 4T 2 2 -& NAFLD
BA Y, B AR SR Y Wistar K P, 8 Bl W FIREHGIETiRIT
RIERFRE R & - i FRE Z AR ET R AR, m BB I8 K
FEl. MAERAG A= KRR, 474 NAFLD #/& 7, R4, DINIZ % ¥
FRRARIE, 8 B P R 50 & 18 SR AR E T ACRE N R KBS I
WE A RS TS, BT IMEARRRT o ami/E 10, £iim
AL F 1 el mfAA-F 6 69 RE, FFRERT AFAEKER L. MELO
R AW, 8 Bl G BRI E LG AR R AR, R
T @R HF BT A AL, B T AR SR A BAL . XA IAA A
B B Fe A 5 34 7T S NAFLD, L[5 3 427 & NAFLD %3 + & B 3,
¥ 5 5R E G0 A BB B @ B P A ISR T L. %2 NAFLD K JE R L A=
M B & 340k 7L & NAFLD. #b4), FREDRICKSON 4 O304, &igEis
AP AR TE AR W M K R R R T @b P SR R S R A, @
IR FRENIE K EAD AN AR, RRAE S Eie k0, Bt
NAFLD JH R I§ JR S AR B IS W 32 A2 3 64 BE-4E R ¥T it 5 JAK2/STATS
15 FBHA R

LT, B RIS . KT IR KR R Ak By
AT, Frib NAFLD 95T AT R vE, R F) 4935 3) 75 X AR ) 1% 39 7T i &
NAFLD 7% 32 #t42, K, E3)HE NAFLD 695 FHH B R 24T fE, &
FR B % A H R RARAT L a9 1E AL
2.2.2 EFHATFEIR miRNA-122 7K-F 44 %A miRNA-122 f£ 4 H AT IEE 7
NEE LR BT 2R, HAEAY, EFHKRFEHMUFEESAT miR-
NA-122 44 #.i%X, BRANDSTETTER® 2t 15 % ¥ M #H4T4k A Z A E /) 381

&5 | BRI SIEERF MR ATROEXTULE

#, FEMNZTEI. REUAEKE 1dF27diE3) i 494 microRNA %
ki, R AI, MRk mRNA-122 K-FAEWEE AR TAT 2400 L,
L EEWRERE 1, 7d & FRATAKT. CUl % st 18 41 fkay 4+
2% HHAATAE 0 BRI F ) %5, EAEIR miRNA-122 K- F I, JFH
MiRNA-122 R-F 5 sh F AR k. KR, £ D 3w AR 6B 5 &,
3B 8 £3iiE e, BRME T DEA] KGR miRNA-122 KT 5
FAREEFOBA . F—RAFRALEY, 9d a9 E A4 T
AN RABIR miRNA-122 K-, Sfif id ¥erb) 19 B 40 i F AGPATL & ik 3% 3% i
FrERG AR, Mg R . XS sE R R, 42, N 6938 B K
T 3R miRNA-122 K-F, 7K 26935 3hi)| %38 hn T #E 3R miRNA-122 K-,
KR IE 6,

2.2.3 iE B 3 B miRNA-122 & A 64 % vk & Fh T 4845 @ it A%
MIRNA-122 sk 57 76 NAFLD 9 % A fe X B, A X B R AW, E 3 %
ST AE i § miRNA-122 2 & NAFLD ¢ JE 25 2 T 15 8%, L& 7.
K& TR, W H DGR RES D % TR T IR R K S A
miRNA-122 &%, 42 3 T JE R0 % B F 3L R4 B IR 38 7 30 % %
/K B(peroxisome proliferators-activated receptors B, PPARB). [ 7 4% A% 4
B4t 45 B4 1(carnitine palmitoyl transferase 1, CPT1). FAS. ACC #)&.ik,
WET KA. A M, DE MENDONCA % 1 a4 5F % £ 9, 8 Al 4
D AR & PR AR AR5 F 49 BB s R 7 miRNA-122 K-, 38 Jm I 20 4%
mMiRNA-122 %3k, MK T FF kit B A B IR 3G 7849 50 % 1K y(peroxisome
proliferators-activated receptors y, PPARy) #= X JE4r &40 & /% 6.
PP IRILE F a b9 &k, IRIGIEREE T IE e K, BCE RIS R
49 M By F Ak A TS I 5 . KALAKI-JOUYBARI 2 8 s & g 44 R 544
AE Ji i NAFLD K S 69 B 50 0, & 5% 5 18] BRiNl ShAmdk 4 it ) )| 45343 Aa
NAFLD #& fk & K ST JE miRNA-122 64 F ik, KBS 4X4040 % B T FAS.
ACC. SREBP-1 ¢4k, RERFFIEAGIF T bE, X 5T 482 B A A5 AR P AL
B REMN R RE, EIEM A H, miRNA-122 7T fg4F A — A RAZE F,
BRI R A e, miZHhIrh) T ICHAY L A, PR miRNA-122 49
Rk, el E et mE, miRNA-122 TR AARAE, BARB Y, mE
SR IR b R SR, X BTIE 2T fg il it _E B miRNA-122 49 & ik ko ik SR ik e
NAFLD. sbsl, 45T 48,2 ik /A 49 52 3o xt R R Rl a2 3) F oy XA=iE 3) F
TRIEJE R FTEC.

E o (- & RIIFIRIE
10

B3 B
I 1]

b WIEN

LA FUENTE® 2019 3 4 C57BL/6 B &iEaE)

TERE /IS B e R

TSR 12 J
NIKROO"®! 2020 12 HERIREE AR A 8 HHEIIZ:
SHEARERE YRR 123 B
i NE Pibizsh; A
WZk: HEAHT
FHiZ3)
A& 5 & 2021 10 JEAHENE 14IE3) 8 Ji
Wistar K i 5 b JE% K 0%-7%
MR 10 JH
DINIZ"®® 2021 ffEf C57BL/6 U B GBS, 8 Jil
RN R iR T 5%
TSR 12 J&
MELO® 2021 FNJARS e RECiEE) 8 Jil

C57BL/6 /MR
JRREWEIE 12

FREDRICKSON'™ 2021 HFAER/N RN w14
AR mhk EREELL
KIEDRE 6 %

J P B A B 32 2 3 AN 4]

i p 5 Y 2022 6 JHEL CS7BL/6 IR MGG 8 Y
HEME AN B

ISR 10 A

40%-60% fix JIHEE, 0° YiJF, 60 min;
BEJIIZR: 40%-60% f K fisi, 1m [RUERT, 85° B, IS NRIREIEHIENG. RARRAK LB
BEBOHERS 2 om BEEY, BRIE 15 WK, BAAE 1 min;
BRI RRIBEOET ARG, THEEATI IS PR AT A 2%

12 m/min [ #5K 58 FE 45 K 0 26 min

8 Ji 5 m/min ¥4 5 min, ZRJEHE3 min 300 1 m/min, B 7E & BRI S 00 AR R AT LR R, J@ 5
BT R EHE LR

R TS0, IR L A O = T ik
PR, FEMCARII R IR R R, B3 SR
TS A IR U 2 A R 4 2

3 Pl or s T iR SR R PR T L,

e B FRARPU T B, AT, HUBH I ZRoxT i A

B BN, R 50%-75% EORIEEE, W KA A sl TS R - mERKRAR

45 [ B A fli ACE/Ang II/ATIR 4 [5] ACE2/Ang(1-7)/
Mas SZ PR HiFEAS ], RAERTNECRY (F AT, ki i
AR ZEELIE I AR A2 5 0 JF

Tk 60% fi KT (ENZRMES 4, TAE G 122 7 &5 RS RSt IR I i UL

JE AR LN SRR

WIZRIN TRV RR B AR EOZWI N, (EfE 1A, LL RS sh ol 7 5 AT L 32 18 diib k. &F

YAl JERE AN O S O T 2 (R e 3%, OF
S RTRE R R R TR SR T B

SR EE (R SR DA 18 m/min fRIEE B 2 min,  SRJE e S E ) BV R Fh AR BRI SR RE i) 14
PRIE 2 min, 3L 60 min, &EFEEHTHOMNE G B BRI, SEEe SIS, JhE BRI =R
ST IESEIN SR AR R (B SRR BB KT ROREAN LT A AL G AR AR VR AT 2 10

BERE . o A BRI AE I BT S 4 S il
SR IIERARTE . SOE AN LT Ay T AT o
SIS SR, AR ERA AR

HIARIEE DY 10 m/min, 20 min/d, &K LA 0.5 m/min 32 5] f5 T 4B DT AR 1R R B, T HIE JAK2/STATS £
Y, EEE TN A 14 m/min, JZE)IN EAERNY S A RIS R N
B 10 min, E 2L EZ B[] 60 min
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6 | BEIXEIF miRNA-122 K FEIERIR REERLE

AR &SI RIVIWIES BRIV HRE%ER

BRANDSTETTER®™ 2012 15 4 B ki sl b BHFIER N =098 S E TR miRNA-122 KPRl T 2 fF Bl L, BRSNS 1, 7d PR TIEshiK-F

cul® 2015 18 ZAEHENAE R Bk JERIR BRI 24 B850 E 0 FR miIRNA-122 K TH4 71, miRNA-122 7K 5l 0h &R LA ¢

OHDE"™ 2016 7 AR TRRANR 3 A LREIZS) AR E N SR/ RIEER miRNA-122 K m T ARG Bt HRAL, BRI DS R E S48
Lou® 2022 8 )i C57BL/6 /M. 9d REEAIIZE  IZBNEEIS miRNA-122 JK-FHEhN, ARk i AR

#£ 7 | BENXTATHE miRNA-122 Rk

gEAL

FoEE ORE W BAME 2 B85 Zan ZH) IS
Ef R I i) S

PSR 2016 5 W 8 ke MKIEE) 4 MG 00, WA 25 m/min, {LEL 20m/min,  5d/ & EETHUE, miRNA-122 %A R [#; PPARB. CPT1.
SD KEL % SACRE 1h/d FAS, ACC JZiksin, KEALRES B

DE 2020 8 ¢ 4 Fikfr HIRiZE) 8 JH 50% MUECHIE, 1h/d, TESE 4 WESEICHE 5d/ 8, A EEEE) G IR BUEER miRNA-122 7K B

MENDONCA*” C57BL6/ 755 AL WK, LA IE A I B eSS HWE A (8 7 412 B 7 A AR K R R, BN IR
J/RER 7 200 4D 2 R O 4 e 1 s s AR M T

R, PPARg FiL T IF

KALAKI- 2020 8 JEE 25 FAWE FREE S 8 JH FREE S1IZE: 30%-40%V0,,,, 5min->60%-65% 5d/ JH, AT 1 45 AN 0 A 1) BN 2R 5N T miRNA-

OUYBARI'® Wistar AR I = VO, 30 Min>30%-40%V0,,.,, 5min; mo/¥ #E4:5d 122 KA, HfHPEK T FAS. ACC. SREBP-1c Kik.
K REMEARIDT 96 (R Ak [EJE I 30%-40%V0,,,, 5 Min->85%-90%V0, s e R JEE ) B U 0T =l VR 12 R 07 P ) e 4 K

R IR 2 min. 30%-40%VO0,,,, »

30%-40%V0,,.,» 3 min

2 min ZZH AT 5 X >

TR 7101 2%

FyE: PPARB it ALY MG A G BAY) S B2k Bs CPTL NN BBl A ML Ao W 1: FAS AR & ks ACC Jy ZTEAMT A SR ILEE: PPARg Jyidh S (k4 i 1A 1 5t 4k

W52k g; SREBP-1c JIsl ¥ R T o 45 & A 1c

3 RLEESREE Summary and prospects

31 g O5 kB Baim, NAFLD &4 7 Ik miRNA-122 & ik
&, MIRNA-122 7K-F 3T 48 /2 NAFLD #9 7 B B R L o TR ) 69 A L.
(@ miRNA-122 T it ¥2.5) mRNA b 69355 T A a5 3, A 484E 4 sk
RNA 4R 64 & 32 B AR A 42 T A0 X & & 69 &35, #vf NAFLD figRist. £
SRR Aol By AR BUR B F . @R 693 3 7 X AT NAFLD #47 &
AR, 2T NAFLD &%, #RFZTRE Y 120 min 4 532 E 5 5h o+
T EABBAER; *F TR A AATIE 24 NAFLD &4, BHheE &R
J AT BORA BIRAALIIE 3, 1B B) 5% E L A R K0S F 49 50%-70%,
H#EFL >3 A mstF g 4 £ 65 NAFLD 5, 4ifaiE 3T fLrb A
FAE ) ETAT; #bsh, NAFLD B 4L TARIE B & 49 7% Ja 5 oL ( o AT 8
Re R KT ) kBB 7 K. @EF) T A Fri6 NAFLD. RERATIE By 2
P AT M K I R A B By AKAT 6 T AT R, B35 )| %5 7T A 45tk
miRNA-122 49 &k, 428, JIRAT 4935 3) (41K T /53R miRNA-122 KF, @
X 6915 3 )| 38 Ao 4B R miRNA-122 7K, {278 NAFLD AfJlE ¥, &3
*F MIRNA-122 & A8 X A5 5 18 34 69 % v i A 15 AR 7

3.2 BEEM A ZIEARNRMAOEENLA wEmiies: O
JHFIE miRNA-122 72 NAFLD ¥ £ A f4, — 2 BF7 4 & 9 NAFLD i i
miRNA-122 & iA T M, — 3 0]4A h NAFLD A JE miRNA-122 F+ &, &+
62 B T NAFLD AR50t £48 F R 49 IEMEL, 2 NAFLD miRNA-122
AEEAARE, Bk, EHRTAZF AP R e R ks P E
FERIRIEITFH. @ miRNA-122 =T id it o8 mRNA k69 skt 5 AhFes {2
BSR H HEAE A R 2k RNA Z ARG A FR ALK 42 T AR 2 & G 0 R A B eh
NAFLD Jig R KIER M Aeff B F W FHAE £, A, miRNA-122
A5 g B BB A ARG & A G BLAE R Fe b b R 2, R A IR A
. FFH, miRNA-122 3 NAFLD AE Xt 7 R AL &k & BEAE R ? X
EE it —FHRAE, @ F) 495 3) 7 X3t NAFLD 374 B EA4E A, 45
E V%A% 120 min &9 ¥ 5 5% 5 2) 8 7T 5F NAFLD &4 = ARAMAE A, A
T hepat & BAPE B4 NAFLD &, SR &5 R #AT W A R Ak
SR ), EHIREL A RS F G 50%-70%, HIFL>3AMA; @
X F i H 4R £ 69 NAFLD &4, FUFLIE 2 o7 L b R 3h £ 9T4T; sl
NAFLD & & T ARYE B & 64 sk A4t 0L (Jo AT B Mg R KT ) indFE gh 7 K.,
@i5 ZTTE A s NAFLD, JERRT RS by Z0bk . PR R K 5 R Ao By
FIIAGTAT R, B 4T RAENIR miRNA-122 ¢ Rk, K, iE
2 E NAFLD & 2 F AUl vh Bvh BAE Z) f2 miRNA-122 A8 %43 5 i@ 3%
R ARTAET R, BFZH—FHFHAR.

33 XBIFHAMZEOVES 148532 miRNA-122 5 NAFLD & H48 %
HmEE. B35 NAFLD. iE3)5 miRNA-122 548 X AF % & IL, miRNA-122
F£ NAFLD F & A 3%, 7T 4 /£ NAFLD ¢4 7 F) sk 22 M B A 3Lk R F 49
FAAKF. miRNA-122 3T ¥eis) — 48 B F 20& NAFLD 4Kt K JE R R Am

278 | DEHEATIEWAR | 5528% | 5528 | 2024F18

Me By F A F R F . B Sh I AR A 56 NAFLD. iR AERATAS iy 4.
FAART M KA UL Fo P By R ARIUAG T AT, % 4738 3k NAFLD 3412 3)
FHs KAniB A8 T —s i, Wob, BIRAW, E3THEE
HAR miRNA-122 69 kA, Bk, miRNA-122 2 % f£i5 ) ;& NAFLD F &
BARR? AAERAMSIA I L? XFZR—FOHEHR.

3.4 EANBBEEN & RiE S| % EH 2 £ NAFLD 48 £ 8k B &,
A% 3) 2 A A B o TS M R %A T . miRNA-122 2 ik
M MIRNA, ERFIER e £ R R B 2R . MAFRALE
9, miRNA-122 T 82 574 NAFLD a9k EtE A ¥e k. Bk, LFiFmes
£ 7 miRNA-122 4. ik 5 NAFLD £ %4 % J& #9% 7. miRNA-122 %} NAFLD
8 % 9 32 B & 49 % o0 vA BAE Bh 2T miRNA-122 & ik F= NAFLD & 4 & & 49
%o, 4237 miRNA-122 5 NAFLD 49 % % vA & miRNA-122 /£ i 3 ix &
NAFLD ¥ #945 , 0 h NAFLD #9374 57 32431 04 F Fde L.,

3.5 DIMERLRARBVSIRIE (D miRNA-122 £ NAFLD &) 7R ) M-Hi it A ikt
MR RE), {2 F A48 5% S #k 3T NAFLD AT & B 3F 90948V, Rt
NAFLD #4 5% 32 #t 42 # 47 K . @ E 2 A NAFLD J§Radt. K92 R F= Mk
B E AR ed f JE 22348 miRNA-122 2 NAFLD ¢ % #%, @ &%t miRNA-122
#96) NAFLD 9 F A AF A AL 24T 2 42 9] 18 5 A7 . @4HATiE3) 5 miR-
NA-122 t4RF 5 ABRTER Y, XA% 17 4538 B 45 AT e A S0 AR T AT TR,

Bt RO R FRBERATNZ DTG, Bl S ET 8| Rt LF
ERICE R o

EHZRER: A E. TS L AT E 5T, bt
T LG FERT, 2T AT THEERF.

FIZMZR: LFWAIMELFY, ERAMR L FRE TR T RGFEF A
FE,
FERFREAERR: X2 — B FAGAIR L FE, R4E (Joid k2T “F 4 -
AL - AAE 7 REF 4.07 F3k, ESEIIAGFILT, AFRALER
Ak B AT R A S AR R, B AR P . TR FHR
1£ik . ATEP. Ak, RBUEEIZ R, FAHZIET LI, AR 69 ASIE R
e EATe R AR,

MRAREELL: S AT &R H 5 %3 E T L FMURSE Lt

HERASE: X FREETEFEFNINAHEERN L (RAmd B Enh
FAIEY (PRISMA 36 ). L3 R AT €23t # Jb R 2] 55 L akab il & 84T 3 0k
BE, XFZRNRUTHF ERUFIF, FATIPFAAXLFA SRR ZEE.
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