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- K ERET 5T -
PRI 5 8 #2508 R 9% K B miR-34a/Nampt fli i 58

#rdsr' EER & OF BaE FRE ZE® #eRT HeaR

WE BB AT TR A SRS #00 RNA (miR) -34a/ YA BE A5 B3 47 45 44 8 (Nampt )
W¥Ea, Fik BRaBERARKR 4 RE, IMEEER F (STZ) WA IES B &8 KRB R ARIE &4
KTk BB RRRBER R 28 R, %SRS IEHEFAF, ik Es &, hERN, 5> AHEAA F
N[ FFRFHF, 2059/ (kg-d) ], #7428 (Nampt FLi# 7 GEN-617 MRz 724 1.25 mg/kg, 4/
1k), A (B ARG # GEN-617 ), H417 X, EFA 8 RRA %L A FHMAH., T 10 A, N
m v R B ARSI (OGTT), MR EFAmE T EMR, BB ERITIEH (HOMA-IR ), Hithir &
& (HbA1c). s ¥ # & A5k (FFAs), Elisa k4 mAF214 Nampt & & . Xk B % (Ins) KE; &
B 5 % & % PCR # 1 Nampt-mRNA F= miR-34a-mRNA & ik ; - AF4848 HE, Masson, 4 O &,
ZR 5 ERaki, BAATHE A (FBG), OGTT 2 itk (PBG). HbAlc, M B EHA WA T
@42, HOMA-IR. FF412% Nampt & & % miR-34a-mRNA &% 7t % (P<0.01), 58828k, R4
FBG. HbA1c. HOMA-IR. #f miR-34a-mRNA % i 1%, FFA. A Nampt-mRNA. iz miR-34a-mRNA
ZAF Nampt & @3 (P<0.05, P<0.01), 5 Rzr4arksk, f474 FBG. FFA. HbA1c # % (P<0.01,
P<0.05), # Nampt-mRNA % ik F&{& (P<0.05); #7 %] 41 FBG. HbA1c # & (P<0.01, P<0.05), K
Nampt & & K-F &4k (P<0.05), AR 6 B TAEMAAAMIBILL S FRERL LA LT, FAH K
MamptiziE . FHINGLIR R, R AR TR A TR, FaranTIHHNA S dphlaz i, &g A
4% miR-34a/Nampt 4% FHIN 75 A 2T TR IE 4K R 49 L] 2 —

X8R THNT; Bk UR; ol RNA-34a; AR R AZE A0, b 2h

Study on Dangua Recipe Regulating miR-34a / Nampt Axis in Diabetic Rats HENG Xian-pei’,
WANG Zhi-ta', LI Liang', YANG Liu-ging"', HUANG Su-pin°, WANG Xun-li*, XE Jin-dong®, and CHEN
Min-ling" 1 Department of Endocrinology, People's Hospital Affiliated to Fujian University of Traditional Chinese
Medicine, Fuzhou (350004 ) ;2 Academy of Integrative Medicine Fujian, Fujian University of Traditional
Chinese Medicine, Fuzhou (350122)

ABSTRACT Objective To study the effect of Dangua Recipe regulating microRNA ( miR ) -34a/Nampt
niacin nicotinate phosphoribosyl transferase ( Nampt) axis controlling glycolipid metabolism. Methods After
raised 4 weeks with high-fat and high-sugar chow, the diabetic model was established by intraperitoneal injection
of streptozotocin (STZ) . According to the blood glucose levels, 28 diabetic model rats were selected and
received high-fat and high-sugar diet continuously. According to the body weight stratification and the blood glucose
levels, model rats were randomized into model group, Dangua group ( received Dangua Recipe by gavage,
20.5 g-kg'-d"), inhibitor group (received Nampt inhibitor GEN-617 by intraperitoneal injections,
1.25 mg/kg, once a week ), and DanlInhib group ( received both Dangua Recipe and GEN-617 ), 7 rats in each
group. Eghit rats in normal group received common feed continuously. Intervention lasted for 10 weeks. The oral
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glucose tolerance test (OGTT ), area under the insulin release curve, insulin resistance index (HOMA-IR ),
glycated hemoglobin ( HbA1c ), and plasma free fatty acids ( FFAs ) were observed and tested. Elisa method
was used to detect the protein concentration of Nampt in liver tissue and the level of plasma insulin (Ins ) . Real-
time fluorescent quantitative PCR was used to detect the expression of Nampt-mRNA and miR-34a-mRNA. HE,
Masson, and Oil red O stainings of liver tissue were performed. Results Compared with normal group, fasting
blood glucose (FBG ), OGTT 2h blood glucose (PBG ), HbA1c, area under the insulin release curve (S),
HOMA-IR, liver tissue Nampt protein and miR-34a-mRNA expression increased in the model group ( P<0.01) .
Compared with the model group, FBG, HbA1c, HOMA-IR, liver miR-34a-mRNA expression decreased in
Dangua group, while FFA, liver Nampt-mRNA, blood miR-34a-mRNA, and liver Nampt protein increased ( P<0.05,
P<0.01) . Compared with Dangua group, FBG, FFA, HbA1c increased ( P<0.01, P<0.05), liver Namp-mRNA
expression reduced in Danlnhib group (P<0.05) . Meanwhile, FBG and HbA1c increased ( P<0.01) and liver
Nampt protein level decreased ( P<0.05 ) in the inhibitor group. The tissue staining showed that the model group
had clearly pathological changes, fibrosis, and steatosis with inflammatory cell infiltration. The lesions were slight
in the Dangua group, and those in the inhibitor group were more obvious than in the model group. The lesions of
DanlInhib group were between the Dangua group and the inhibitor group. Conclusion Regulation of miR-34a/

Nampt axis was one of the mechanisms Dangua Recipe effectively intervened in glycolipid metabolism.

KEYWORDS Dangua Recipe; diabetes; microRNA-34a; nicotinamide phosphoribosyltransferase;
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8 E L 2 2 BB S fE R I R . e
ZPMRAT TR R A L iR, RIliLE
B R AR TT AN REHE— 2D BRI R A O 10 A8 XU 4
P GE 2, EH TR, BEOREESHI T fiefi
Wb B A0 M 2 1 ORI R A R Y A R
DU RIS (R ) R IR 50 - — BRI AL
5 114 ¥ [adenosine 5’ -monophosphate (AMP ) -
activated protein kinase, AMPK]. Jig It % % £
A BE AR 5 O, A T TR R AR e R A
RN (TR 51078 SN 1 N = 451074 Y | = S 5
I 55 95 2 FRUA DR £ 0 I XU A 4 TR & 1
/N RNA (miR) -34a B EZ MR, ¥z
J5 TR A FHASAL, G AR A A DG il | i
THEM ST KB B F2 i ( nicotinamide
phosphoribosyltransferase, Nampt) & —# ) 1z
FEAE T 15 107 40 M) 70 W & . 40 A N Nampt & &
B T Ji B PR S — 4% 17 R ( nicotinamide adenine
dinucleotide, NAD+) #hgif 42 i 6 i bRk g
W L 3 ) 40 i 80% 19 NAD+ |1 % i 42 & i ',
W52 B miR-34a/Nampt 4l 5 1Bk & 2 BB bR 2%
PIARSE M, i LR R = R R A T R e )
P 2, SRR A AT 5K i o R e
FROE S PER PR G o A SCLA i g v Wi i) 55 o %
Ik ff i ( streptozocin, STZY) 1 5 ¥ it Bl IR 15
Al o IF % Nampt 55 5P BEWT R T FifE xR, B9 PF
JE X miR-34a/ NAMPT Al 5452 1) .

PR

1 Zh¥) SPF 9t fdFE SD KL 60 H, 1
T R s SR S A RS A R, 7 R, K
B (311+11) go Al uE4i 5 : SCXK () 2017-
0005, g Tl R, EIRE (22+1) C,
MR (50+5) %o HHEE, KHIK I AE 1
K, JelREE 12 h WIRE %, WMEIC = s itk
Ao BTN A AR R 2 K R AR I L st
[No.(2019) f@h EEAR BEH =7 (037 )], FESFAR BRI,
P B R LR 1A LR s ar S HEN], 5RF
L7/

2 Zj¥ Kk Nampt 45 5 1 BH 7 7] GEN-
617, Apexbio 2 ®l = S, 4% 5 B1271, STZ,
Sigma A #, #t5 . S8050., FE 4 I WAL ifn 41 & 1
M=K (Bayer 4 \l, AL/ ), 7 it
YZB/USA 1778-2011. H¥ 4k Ifil £1 & A W B, 7™
i it 5. YZR/USA 1780-2011, SuperScriptTM I
Reverse Transcriptase ( Invitrogen life technologies
Iy A, 5. 18080-044 ), Trizol i 7 ( Invitrogen
life technologies A H], 75 : 15596-018 ), Tris-HCI
(sigma/ 3 [, %% 5.T2663), EDTA (sigma/ 3
H 7455, E7889 ), Ethidium Bromide ( A= T ¥
FEABRAF, 55 AB00195), MOPS (£ 572 W)
TREAHE, $15: B541005 ) ; BifishE (Biowest, 1%
“5: BY-R0100 )5 'RNA [ifg {1l ffi] ] ( Enzymatics, 17
5 Y9240L ) $2.5 mmol/L ANTP B & ¥ ( @ 8 3
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i, 1% 5. ALH284 ) ; PCR master mix ( Arraystar,
1745 : AS-MR-005-5), FFHNJ5 ([ & W% F5
201410599300.6 ) thF+=. N, HRAT, HEFE,
fEA ., #EFE 3:3:2:2:2:2 4N, [EEFE. ek
URIAE T7 R 8 2286 FRAE o FR BRARIEA 7 T 2K
101 IR, SO0 FH B P 4 7 22 v B

3 FEANAY  FEREPHIE ML E AU AR i
%5 : YZBIUSA 1442-2011; i LL K Z U BEREHR 1YL
( B4 ] TECAN 7= i ) ; CR2032 fif dat ifit 415 Il X {X
(FEHAR ) ; St BisE (MDL, fEESERAR ) ;
DK-8D A PAE R AR (AR (E eI A PR A
A] ) ; GC-1200y 4= H 3 f s AL (2 @b #lrh
HERF AR AT R 7] ) 5 NanoDrop ND-1000 f i %¢
SN EEEEFR] . Heraeus Multifuge X1R A2 34
755 HL ( Thermo Scientific 23 @ ) ; QuantStudio5
Real-time PCR System ( Applied Biosystems /A 7] ),

4 ERTEE 60 HOKEGE W SR 1 RS
IR A 2 A it 356 (oral glucose tolerance test,
OGTT), HEBg =S i 1L b¥ (fasting blood glucose,
FBG) =6.1mmol/L.2 h Ifif% ( 2 hours blood glucose,
PBG) >7.8 mmol/L K. &= @IREZ, H
BLE 8 HLR BRUAR] AR d ek, JHEAx oK BRUAR) DA e i v
R (LT : KFSERE T 10%, JHEEE 2%, FEAHER
0.3%, FEWE 20%, W HLIAEL 67.7% ). WFE 4 5,
2 WEFE ST STZ 25 mglkg, %2 K, 5 2 iES
LRGN 72 h i OGTT., FBG>11.1 mmol/L, H
PBG>16.7 mmol/L 8 4y Bl FR s A5 7 A B 12V, fe
2L 28 H AR R A A S8 44

5 el THUT: 8 BRI BB H R
ZSMERHE RIS, HRIBEACE R 2%, R
U, REWR IR USSR BRUBEAIL S0 AR LA [
MR RLTCRK |, FHRA [ PRI 205 g/ (kg -d)
B, XA, Mfld (&HE—% 1.25 mg/kg 1)
IR FEST GEN-617 ), PHMAL ([RIESHPHRI5 FFH
Wikl ) TERZH 8 H ARSI H AL RE, HaR A
F IR IREL . OG0 SRS S oK s
Ol 55 2 JHIER A 1 KNS Rt MRS
BT 10 G, SSE{RAEEK 12 h BUbeA

6 Kuilleds Koy ik

6.1 e vEm il 258 A%k 10 h
e, BREAHRI,  FH A B (g % w A AL B )
M 2@ MM . 2 )5 S B LL 50% 25 S, #%
HiZghh 2 g/kg HEH, JHCRHEFNE, #EE 20
PRI LA o

6.2 BSERRBMLT M (S) # OGTT i
HEFEEEESE. 1 h, 2 h BEIKIBC I RE 15K
[ BRI . LIRS ARAR ], GRARKR R R
(insulin, Ins), # M /A5 S (mIU/Ixh) =0.5 ( %5
i3 Ins+2 hIns) +1 h Ins 115,

6.3 BN EIMP I (IR) kR HOMA #
#1222 2 IR=FBG (mmol/L) x 25/ Ins
(pU/mL ) /22.5 7158, FRHCH SRXTEL.

6.4 Bifbmzr#E A (lycated hemoglobin Alc,
HbA1c) filte ik, #Falsm & vl B#fE, sERBR
JEnq(IRIpaEes

6.5 L% 25 B5 Wi R (free fatty acids, FFA)
KA AR A

6.6 Elisa & Il JIF- £ 21 Nampt & H i 41 21 Fx
It 50 mg, F-3h%4)%, 4 € 2500 r/m &.0> 10 min,
B R 10l (REIKTERATE ) A bR A6 B
1590 w L AR it 2 R 5 R BT . AR,
S AR &, PR B AR S B 37T Tl A
40 min, #RERE, FWA T, Y5k, &AL
TN K S5 — PR TAEW A 50 wbL (25 FHBRAM ),
A, BT 20 min, FRVENR G AR LR, BT
10 min, 5% 3 WPEARJE I TAEW, ‘B 37 CHEAL N
15 min 5, MNZIEw, R2. U ALRERE, 7
AR I A LAY IOEE (OD fH ).

6.7 SEHPEEE R PCR K Nampt-mRNA Fi
miR-34a-mRNA ik HUH4H2! 100 mg, AT,
Z: M8 Trizol Uil FHEHUE RNA, 1. miR-34a H 4%
FHIMARFEE, %% 54 cDNA, i Primer 5.0 k{4
GREY, W ERERAEY TREARAFR G, NZ
5149 GAPDH ( T HF£H 2 Nampt-mRNA 3k ) -
F:5 -GCTCTCTGCTCCTCCCTGTTCTA-3’ ; R:
5 -TGGTAACCAGGCGTCCGATA-3", =¥ K fif
124 bp.Nampt:F:5’-GTTGCTGCCACCTTACCTTAG-3’,
R: 5" -CCACCAGAACCAAAGGAGAC-3’, =¥k
& 126 bp, U6( FFIFZHZ! rno-miR-34a-5p ik ):
F:5 -GCTTCGGCAGCACATATACTAAAAT-3’, R:
5’ -CGCTTCACGAATTTGCGTGTCAT-3", F=¥&
& 89 bp; ro-miR-423-5p ( FFMIfLFE rno-miR-34a-
5p ik ):GSP:5’ -TAAGCTCGGTCTGAGGC-3’,R:
5 “~CAGTGCGTGTCGTGGA-3", =¥ K J& 65bp;
mo-miR-34a-5p: GSP: 5 -GGGGTGGCAGTGTCTTAGES’,
R: 5-CAGTGCGTGTCGTGGAGT-3", =¥ K J
64 bp. 1B KIRJEIIH 60 T, 2585 REE 1 3
NS IR 43 I 752 PCR R, AR 1 Se 22 1l i
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DNA H6 BE# AR th £, £ 0E 5 H B9 5L B Ay 23t
(MR BEAE B R MLAR AR A B RS Y H R 2 R v
JFERR DA HAS ZEIE R AR, RIDA IHOARR Sl e B R A A 1
S AR A

6.8 NF4LIYets, HE Jefh. 0%, Al
Hoo0pm EED R, Wb, BARZRY, 1% MR
WS, ASRKIRHLREE, Ry, Bk, Wi
. Masson et (ST R, Wik, U185 bab B,
AXOKRR R R AR, FHRHZBAKRERS,
A Regaud F3 ARG UL, 750 /KYE, A Masson il
BLMRYEE LT, VeI, 1% BEEHRR KAWL, 2
e e fa, 0.2% vKESIR/KIEBIZYE, WKEH,
PERRSE Ao M O Yot vkiRPI A, JEEE 10pm,
70% CEER E, ZRIBKVEG, IMAMRBER YL, #%,
W, A 60% LBE, ZRMAKUENR, HFAREE Y,
KRG, HImB IR E R

7 GitEdrik Geib i SPSS 17.0 # R AbHE
THERRRIES A X +s o, ZHBEILE
RN ZE 220071, J2e5FH LSD. 2 AR5#H, &
SPRCE T 2255 )5, T LSD i, P<0.05 25
AGtE L

5 R

1 %% FBG.PBG /& HbA1c [ti (£1) 5
ER A, A4 FBG, PBG M HbA1c /KETt
B (P<0.01), SHERI4 b#, JHIK 4l FBG Ail
HbA1c /K- FF&f% (P<0.05, P<0.01). SFHRIT4H
Foi, FHWA . HIZH FBG M HbA1c 4 i 35 4 w5
(P<0.01),

2 KM S, IRKFFAKFHE (£2) HIE
W R, #AIZ S Al HOMA-IR 71 (P<0.01),
HER A e, FFIR 7 41 HOMA-IR B 8 F% ik,
FFA ] & J} & (P<0.05); 4 4] FFA & % T &
(P<0.01), #1141 HOMA-IR B & &5 T £+ R )5 41
(P<0.05),

3 miR-34a/Nampt #fitbis (&1, £3) JHH

*1 K4 FBG. PBG M HbA1c KFEHE (X+s)

A n FBG (mmol/L) PBG (mmol/lL)  HbA1c (%)
EH 7 5.93+1.47 8.11+1.54 5.89 +0.45
w7 26.04 + 5.50" 27.43+7.08"  11.96+0.36"
FUR 7 18.03+5.14% 26.86 + 5.04 9.79+ 093"
FHm 7 26.47 +8.384 26.87 + 8.49 11.92+0.324
w7 27.77 +5.65* 29.76 +4.09 12.41+045*

e 5 IF W 40 &, P<0.01; 5B R 4 &, © P<0.05,
44 P<0.01; SFHRIT4H L#:, *P<0.01

R2 K4S, HOMA-IR il FFA [big (X+s)

45 n S (mlu/I*h) HOMA-IR (Ln) FFA ( wmol/L)
EW 7 1.07 +0.04 047+0.21 268.67 +48.46
HR 7 1.41+£0.09% 2.07 +0.49% 238.25+66.06
FHR 7 1.34+ 017 1.64+027" 323.11+83.83"°
7 1.32+0.23 1.89+0.33 349.57 +62.69""
a7 1.39+0.34 2.12+0.33% 252.37+64.22

e 5 OF W 4l Mk, *P<0.01; 5B 4] g, © P<0.05,
44 P<0.01; SPHR AL, 4 P<0.01

21 Nampt, miR-34a. Ifil. miR-34a & 4 N 2 19§~
e A R A R —8cE. SIEF 4,
L 41 1 20 20 Nampt £5 [ 2 miR-34a-mRNA 3 ik
F} & (P<0.01) ; Nampt-mRNA | [% fit ( P<0.05 ),
BRI g, FHRAL T 240 20 Nampt 25 7 7K F &
mRNA % ik T+ & (P<0.01, P<0.05), AT miR-34a-
MRNA ik B i [F#AIK 7 1 miR-34a-mRNA A i T
(P<0.05), 57FR4l b, FH 4l AT 414! Nampt-
mRNA 2 3k, #1141 BT Nampt & (1 K Ifi. miR-34a-
mRNA %5 % (P<0.05, P<0.01).

4 FAMHLGaR K (K 2) HE: IE%
M NERE, . IFERESRHES . 5
JEITRIBR B A /INE B 2, IFARMRIE S IE %, Al 3
B, M TaniEd e, I XN R sk, fEbk. A
B, TRIEMERE, AR HFSEHEZEEL,
Bt Z PR EEAY o T X ARG , A0 ] 5
%o PHRITAFR . FSPIRGS TG AE 40 )
[EIBRAH G, TCHA R PRI . PHMAUFR . 5

£ 3 HBHHFHL Nampt FHH . Nampt-mRNA. miR-34a-mRNA X Ifil. miR-34a-mRNA [t (x+s)

2157 n AT Nampt £ H AT Nampt-mRNA ( x 100 ) JIf miR-34a-mRNA 1fil. miR-34a-mRNA
ER 7 30.03 £ 10.54 6.47 +1.89 1.06 £ 0.27 0.96 £0.13

TR 7 58.13 +10.93"* 4.56+1.71* 2.13£0.25%* 1.24 £ 042

FHK 7 76.69+9.87 %% 6.86+1.26" 1.78£0.27% 1.89+£0.80%
FH4m 7 72.57 £ 13:39 4.60+1214 2.07 £ 0:30 1.89 + 0.59

ELIKH] 7 62.464410* 5.40 4,70 1.49%0.27 1.0440.26 44

T HIEWH LA, "P<0.05, **P<0.05; S ILEs, “P<0.05, **P<0.01; S5PHN A, *P<0.05, **P<0.01
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JiF Nampt-mRNA NADPH-mRNA Ji miR-34a-mRNA

U6-mRNA 1fi. miR-34a-mRNA

miR-423-5p-mRNA

1 JF£H# Namp. miR-34a. Il miR-34a M4¢NZp4 14 2k Fnis il 2

AL, AR RN, TO R S AN R .
HILHFE . SR LIRS, diil) %,
T X B R SR 4E . Masson: 1E % 41 )i/t
B L 2 g £ A Ny e 7 O TS 5
HBGy; PHREATCRPIREG K, FHI A [ W 2F 4E 1 25
a5 S /N i AR 2540 1 2 . TEL O: IE R4,
PRIy 20 SV RERE NG e s BERUZH | 4100 2 NS o A
BB KNG ; FHIA LGRS, FA B R
JE# -

HE Masson

i EAN@)

 H

it
it}

=

2

VE: FiskTeE : HE 48 1MJIFR . IS, JIF4I ; Masson &1 2T 4k
72 3 2L O F5 1] g i

2 BT HE JE . Masson 4Lt |
AL O 4t ( x100)

o

mMIRNA J&—2& f IR IE R G i K 200 22 A4
¥ A5 82 19 AE 4 159 B 4% RNA 43 7, i1 pri-miRNA £
RV )5 4k pre-miRNA JEEU1 M 3k, Eshiiy) &
2 5EE R 3N Rk TR . HaR 2 i Tl 24 )
HE a1 mRNA K-, ] LS oA ) BE 2R 1
FSEE, SIS TLR 2R E M, s i
LK, BIE B B0 S R 5 S o A, B 1) 70
PR AL AE 40 BS RNA RO RTIA RNA, A5 1Y i AT #E [
JEZE R A L mRNA, gl a2 @, B
A B 4 & ¥ 28 645 1 miRNA, H: 1 miR-34a 7¢
AR 45 A7 2 MOk B i E L. IF5E KB, miR-
34a 1 M it 1) JE V8 RS 74 I8 i IF (nonalcoholic fatty
liver disease, NAFLD ) 71 2 %I ik R 55 A B o 4B 7+
w242 HAS R S IR ARG 20 7T

AP Nampt 24 5 NAD+ #hiaa i i s 8
NAD+ BEJ& =R (tricarboxylic acid, TCA) fii¥
PR B i, A 2 BRI B NADH A Ak T I % 1 PR
H ., Nampt 22 miR-34a ) JZ [1] P8 ¥, miR-34a i
i miR-34a/Nampt fili, 7 L5 Wi 6 = 1R . GEN-
617 FH I Nampt 223k, 38 & T 8] 08 I B 50 4% 1 e
( nicotinamide mononucleotide, NMN ) 1] NAD 1
Beql, WM REAR TCA PEFFmE &, Wl WS 1 40 1 ,
TR . gl FR . H AT R 25 %) Nampt
FELIKT 7] GEN-617 5 miR-34a fH H 84 04 . #Foe
FW, TEE R4, miR-34a 25 miRNAs 1 2,
T B R IR 2 53 miR-34a 1B K 2, GEN-
617/BH Wi Nampt FEICRE AR I, 7] AE 53 miR-34a
AKOEAHXT T, eah, Nampt BETS B8 £ a22 B
SRR, IR DT I R SR R I P B mIRNA L T
FE

SEALIECRT THE Nampt 245 F1KF, X 2P i
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JE A O A A AR AR B RE T A0, A
B I S BOK S B, BRI 4] Nampt 3
HERIAT e, FTRE S R e = B B0 A A N B i
x, AL Nampt-mRNA ) 3 35 5 Nampt & H 19
FIRACEA—EL, T SHAYZH A A A i
XK, AR BGX S5 R A DTG NS, SOk
KA —FRILER B % WS R EARE. H
XTI, R E% Nampt 8 F K, S50
Nampt-mRNA 1)k —3, X TFPHRITH, FH
2H Nampt-mRNA %35 F 8, Nampt 8 04 Br FiE,
B Gen-617 W55 1 JFJRJ7 % Nampt %) 98 15 %05 .
REAERF R, PO T AL R e B —E
AP 20 S 2P TR, T AN
DIREAS B ek, 40 M99 miR-34a RE A b HE 40 i
e AJEPA AT A, 5 40 P9 19 miR-34a 15 LUK
IFAHRL T 1 ARG P 7K

5 1R - R K KA R B, B R I
BUITF miR-34a ik Fil, [6] 0K AR B 35 1 1
( silent information regulator 1, SIRT1 ). Nampt [
15 PR AMPK i 8 Ak 1 25 B A B 9T A 105 DSk & B
FHOCHEE R ERIE; NI 5 05 iR A A A G ry 2 Y
MRNA £k ; FEATIRE R G AR OCEE R ik,
PERTIE S AE AR S IE A ik 2 SE A DR AT
SR, miR-34a i i # 1] Nampt [ 4K NAD+ 7K %
1 SIRT1 i1k %, miR-34a (1 U ek L & A 5 A7 1E
T Nampt-mRNA K1) 37 sndEBiEIX (3'UTR) i,
JIF miR-34a it Rk Nampt/ NAD+ /KF-, [
SIRTA 8 o) 5 s 3835 PR 3 S Ak W ol A< 348 40 0 980T
ZAR -y HIEF T -1 (peroxisome proliferators-
activated receptor vy coactivator lalpha, PGC-
1o ), [EEE T TS5 A8 H -1c (sterol regulatory
element-binding protein-1c, SREBP-1c), £ J&
I X %A ( Farnesoid X receptor, FXR) Fl#% X 1
k B (nuclear factor kappa-B, NF-x B) % Z M 1k
R, MM S BUE MR AL, 8 b 58 NMN LIS
NAD+ 5 i, Al %% miR-34a S 2 A8 1
P REESFRICEE/ N, 6 miR-34a 1 H]
Al Nampt / NAD+ /K08 52 IR i A8 1. R
E R AT 22 A R P4, 0 miR-34a R £
JrR , A K& Nampt BB i R NAD+, A
SEER AR, BORK BUR miR-34a ZRik W E T+,
[F] B A Nampt-mRNA 235 8 3578 1 . 2P 07 1
JG »miR-34a [F] J, H Nampt-mRNA 3 ik B &,
Hr, 1t Nampt 25 KPR & T . % 3 i R 5

P Nampt FH W7 5] 7T BE P HK O F 94 21 22 Nampt-
mRNA %35 B /E I, {0 miR-34a A 32 BHL K 751 52 1
FE B PF T A] #2445 Nampt-mRNA 2855 DA ik 35 0%
AR 5 b R AYERE
i % ZABTA T 10 ERKT / 2 3405, ERK1 / 2 [
[ 15 miR-34a", 1 W2 5 AP F T miR-
34a-mRNA Lk K- TR . £ 22 PHRI7 T HiE
HOMA-IR F&{I%, #&/n3 3 hFHRJr T-Hilj5 miR-34a-
MRNA JK- 1T B R BE 2 A1 B S RALH T 3L
1, AR B S R
FFAs fffilie . PARMR . Wl . PR s,
KRy FFAs 5 HE PSS SAAE T I, LURITTIE
KA I BE L5 A i, FFAs FIH YA RE#E 41 21U F
o WURALARSRSLIHFE MY BB I W& 3G I, DU a0h 23 iy
BRI A AP FFAs HEATHERE . JHNERR 2 2y
BanE, WA RO R B 78 i
1A (recombinant carnitine palmitoyltransferase 1A,
CPT1A) FI&#AZK %K 27A (solute carrier family
27A, SLC27A) & TG Fsthiafir kI, Zid %k
VB AARE TE )G 52K o ( peroxisome proliferator-
activated receptor o, PPAR« ) FJIE[A#T ., miR-
34a Ml PPAR o 135 M 1l B A TG %, 1 miR-
34a 5415 circRNA_0046366 U fE I 4 PPAR «
AT PEuE A, FRARANMINERT °° BEFERYRTSS
LW, FHRITA NAFLD BA W& PiiatEH, AME E
P44 PPAR o -mRNA ik, I HLX B g5 {1k Ak
HEZ AR IR A AR © & 12 ™ ARt
FER AN PHR T TR 220 TP IRt O B
Th&E T I FFAs 7KV, AR R~ B2 2 g NS 77
LD BTFE R, B Nampt 2350 2 A5 il r 1 4 45
3P R4 B RE R O BT AR RR
Jig 10 L2 B0 55 AR v 22 IR 9 Nampt £ i A i Al G .
A5 NAD+ 4= )4 1 Nampt £2 35 B5 i i i 42 20,
AR I B, PR 7 B e - 3 JHE 40 A2 Nampt-
MRNA %35 K HE H 1K, e SRR 5 (it
JFRERG R P RE . REAPHI I (e dt 1 T4 fs i . —
RN FFAs BEHg N, 23 (e itk 2 0E Al T BB 5 R 4K
P HACE 2 Wor, FHRTTHIZAY IR AMEE
AINE B s s B R AN SE R AT ST Y on PR TS
T WL R AR A4S T % X N Ol FFAS
FHIR & FFAs 7E R84 2 5 AL vl AR i 2, i
JRJ7 B 3 0 B A Bt v 1) FRAs J2 T8 kB .
WFERT, PHIE R E RN =R RIG AW . DLk
WEEDIRE, D 22 A% 1 IR 5 3 ke B e A 4
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&0 NIRRT PRy THE FFAs [Alif X
I IR S04 5

W DRI 9 AR WL R .25 %0, IE W E Y
AB, WAL A fe 238 28 E HOR)
M, HroRS i e SeRas e, SR e I
B S B DU % B CGEAFINZE ) Tl 8]
SAE, BT, BRTH”. EALZ, HE
T, KT, W Z R R, B25 T,
S TR E R, AONIERE. L, ZEEIA MG
RE A Aot FE 2 PR T O 2B T 1yt
B 2R ZMZNE, KRS . A
ZIRWF R, AP Y, I O . PR
AHERE, ORI, KPR E S, W B
HIFEATHHURRAE . 5 A o] RARA= 38, i A
AR MIE W . PHRIT DIREALIENG I . VLS, HAE
AL, MR AR A & B0 HR B R e R IR
UJRei BRI . 1700, FIraii R M REZ
Pl 40, BETRE B AR . MR AR Y I3
TEBNER, MFRNARER, 22— B
WIlR”, B W3 BP0 MR AP
PEBEPIBE . KRBT E, BA SRR Y,
P2 5NEME A, RIEEG, HPASHEMIE G
FE M, JRZEMIEmME, R ATERES s
B, JEIMARER, tnARRG. A7, s, RS
WA, TSR AR G L2 DRk, R EAAE
FERM, 2T Re W UGERE IR, XF 2 ADRE PRI |
Jig T L A A O I 9 e AR A R AT BRI AR
SRS R B AL 5 S miR-34/
Nampt %l 3¢,
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