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AT PR B B2 1 131 4] e [ DU DOM A 51 AL 1L B 1L 2 35 1 DU 1K 2 4 0 B o A o 0 A K 1 o D
filt BN 137 45 g %F B2 . A AT ELISA Fil Real time-PCR Kl DCM 20 K %f I 20 45 £ 4« NAMPT i 3¢ 8 11 & 41 i
M NAMPT mRNA 3k /KF. RAHEQIEH NAMPT 33 3635 % 25 JFoki 5 0 o BLO WLA0 I & HC2 41 fg . 5 1
WST-1 40 JE1 391 K o 500 A 4600 NAMPT xt FHOC2 40 LR | FL O, 5 5 Mk W i 5 40 MO0 T Py i, 2 R
DCM 41 1fiL 3 41 g s NAMPT 25 (5 7K F 5 F % B 4L (P<C0. 05) , FLAS [ L g 72 B e /2 %8 K/ 22 1) B 4 13 NAMPT
KT RA B (P H< 0.05), DCM 4141} NAMPT mRNA /K - F4 I 41 (P<<0.05), {4}
Seserh e NAMPT i % ik ORI HOC2 201 B4 A6 7 e 2 JFORE 41 885 W00 . S I00 L (0 B 443 e o s o
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[Abstract] Objective To explore nicotinamide phosphoribosyltransferase (NAMPT) expression in dilated
cardiomyopathy (DCM) and its initial mechanism in the pathogenesis of DCM. Methods The peripheral blood of
131 Chinese patients with DCM confirmed by West China Hospital of Sichuan University during 2010-2013 were
collected. 137 cases of Chinese Han healthy persons who were randomly selected in the physical examination center
of West China Hospital of Sichuan University as the control group. The serum NAMPT levels were measured by
ELISA. The NAMPT mRNA levels were determined by RT-PCR. Plasmids over-expressing NAMPT and empty
vector were constructed and transfected into H9C2 cells. By using WST-1 technique, cell cycle detection and flow
cytometry measurements., the effect of NAMPT on H9C2 proliferation and apoptosis was studied. Results Serum
NAMPT level was significantly higher in the DCM group compared with that of controls and positively associated
with the grade of heart failure and the size of left ventricular in DCM patients. The NAMPT mRNA level was
significantly lower in the DCM group than that in the control group. The plasmid over-expressing NAMPT
promoted H9C2 cells proliferation and increased the proportion of S phase cells compared with that of empty plasmid
group. Over-expressing NAMPT increased proportion of the viable cells and reduced the proportion of late apoptotic
and necrotic cells than empty plasmid group in the basic situation or after being treated with different concentrations

of H,O,. Conclusion The high expression of plasma protein level of NAMPT while low expression of NAMPT
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mRNA in peripheral blood cells, contributes one of the biological characteristics to DCM. The decrease of

intracellular NAMPT may be an important factor in the pathogenesis of DCM.

[Key words]) NAMPT DCM H9C2

Y5k B0 LK (dilated cardiomyopathy, DCM)
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Bt & AR Re T B Ry 3 BE B R B RO R
e T AR T R 1 H LS R . AR T e Tl R A%
¥ 56 F% Bt (nicotinamide phosphoribosyltransferase,
NAMPT) J& & B M0 Bk B B B2 v — B 1 @
(nicotinamide adenine dinucleotide, NAD) 1) 35 fR
HAEE . NAMPT LA FpIE A7 76 TR 09, 50 51 4
4 M 9 NAMPT (iNAMPT) J& = fil 40 g 4
NAMPT(eNAMPT) JE &, iINAMPT FE A/ K
NAD #RCA B g A2 1 B S il 1 2 #8424 T e
JEAT NAD AR/ & F 5 oo R s BRI 1
(sirtuin-1,SIRTDZ 5 T .0 UL F VR EACH A 17
PO 45 52 R B AR5 i eNAMPT £E 4 4i
M F 2 5 45 Tl S 0 M e 10 R A ket FRATT R
WIRFSE O & B NAMPT [ SNP i 55 rs9034
M rs2505568 5 o [ UM A HE DCM (1% % i M il J5
B AH G #27R NAMPT £ DCM 1 &k A4 & e
T T EEMED,

AW 57 L 17 ELISA. Real time-PCR #;
DCM g % Fxt BE 2 4h JH 1l NAMPT & 4 & mRNA
Fik G WG IR FFAE 43 87 . 43 B eNAMPT 5 DCM
6 2 IR NAMPT 32 32 35 JORE % e KRG L
A & HIC2 4, HF5E iNAMPT % HOC2 4 fifg 1%
B R T R 5 ) LA B A AR I R A £ R T
T UM S NAMPT 5 DCM kKA K IR R

1 #MHE5RE

1.1 w6 RiRA &

DCM 41 : 2010~ 2013 4[] 28 U 1| K 2= 42 7Y
5 B i 2 1 B UK DCM R 131 i, F 3
(63.49412.96) % . DCM 2 I {42 : 2006 4 % 5]
o BIp25  RE 1932 W AR HE DL K 2007 4 rh AR R A
20 L5 A 2 A ARG IR 12 W 5 IR T L AR
S [R] A A )0 LT 12 W SR YT bR D . O DI REPF A
K EE 4 4 0 W& (New York Heart
Association, NYHA) .0 I RE 4> e An e, A 1 /11
G 78 ), N G 53 fi] . X HEAL B AL R DU 1| R 2 AR
VG B2 [ (A v A A 1 o I 0 fi BN 137 91, oF
$(63. 12410, 28) % . DCM H % F A Bk H % 2

Apoptosis

Proliferation

IR A T BT K 1l 3% K5 SR 2 IR Cobas E602
L L 2% R 64 BT AR TN B 784 JR K (BNP)

e DCM H 35 Kok BEZH 87 e /R S8 i 2 mL F
FFZEMPLEEE . BT 0P 1 600 r/min, &L
10 min, W B f% b2 IR W& W 0y Vg 2. T
—80 CIRAF, LA ELISA {8 Al 5 W M rp (] J2 B A1
IS A% A0 L2 i A 58 A Trizol i) DEPC
G E.LE T 2B RNA, L4 Real time-PCR
K

A B ST B TP A A B AR 22 02 B
il A2 18 B 2F AR o L A5 B2 2 e I 5 2 E
28 Im RO G R A5 .

1.2 KF

NAMPT ELISA & /| & ¥ H USCNLIFE 24
A, W SR F & W {3 Bioneer A ], FastStart
Universal SYBR Green Master %) H Roche /A A,
Trizol IXF W H Invitrogen 2 ), HOC2 4 il #f K&
NAMPT i 335 Biki NAMPT-pcDNA™ 3. 1(+)
A pcDNA™ 3. 1(+) 25 FkL th DU I R 2= P9 55 — =
bt 43 55 T Ak S G S AT 200 A A 0 K R 6
H LAYy, WST-1 4 i 1 58 4 U 70 65 0 H 38 =
KPR 2 A — H WA (DMSO) Il H Sigma
oy ], B DMEM 5 #3595 21§ HyClone 2
Al G 4F Mg W A ThermoFisher 23 Al . JC P 5 2 i
A NE | ol AN S BN T S A B A Sl /N
Annexin V-FITC/PI Ji 1= & W B WAL X-
tremeGENE HP DNA % %4 %] [ Roche /23 7 .
3% H, O, ¥ B ST B e Tk A,

1.3 ZWH*E

1.3.1 % NAMPT & @ tal R ELISA il
& DCM 41 Lkt B 4H 13 NAMPT 7K 7 #2454
BR™ A% 4% Ul W B AT, R O bR AX (36 H
BIORADS50) I £ W 56 BE {8, % 7 4y 450nm,
1.3.2 Real time-PCR # 0 NAMPT % FH mRNA
K RIS 40 5] DCM R 35 K 40 {51 4 B Xof 1R
FAHME I E 48N NAMPT mRNA 3% ik K F,
DCM 41 Fi1 x5 B8 21 4 ) o 4 Bt RNA, 36 5% 58 B
cDNA SR G i 47 NAMPT J 5 1) 58 5 2 & 6 I
H-Actin /8 A 2 I/, PubMed [ 3 % 31 51 4 5 51
W F: NAMPT-F. 5-AAGAGACTGCTGGCATA



50 PN R 2 4 (B 2 RO

549 %

GGA-3", NAMPT-R: 5'-ACCACAGATACAGGC
ACTGA-3', H-Actin-F: 5-TGACGTGGACATC
CGCAAAG-3", H-ActinR: 5-CTGGAAGGTGG
ACAGCGAGG-3", i g4 TA " 4 . RT-PCR
GERRH] 272 Pk S R B AR R AR

1.3.3 @R A meastg HIC2 A&
10 %6 i 4 iy #0112 i £ & ) DMEM & 4% Ky 57 5k
Rt F 37 C MRB A 5% CO, T . HIC2 4i
Mad A fL 2. 5 X 10° Bm AN+ 24 FLEF AP, K
H 40K 2 80% £ 45 i), 4% B8 X-treme GENE HP
DNA #3350 145 B K5 0.5 ng NAMPT-pcDNA™
3L KA 50 pL TRy FR s LA 1+ 1
A 0.5 pL e Je i3], X B 20 (28 iR 4D FH 23 50 RE
pcDNA™3. 1) [a] | & 4% Y, 5% Y 48 h J5 2 HUAH
M5 RNA i RT-PCR £l NAMPT )£ 35 1%
B, I lE 1.8, 2,

1.3.4 WST-1 k4w mieg i HIC2 40 4% 4
fL4X 10" Bra e m T 96 FLEE A, W H %
0.1 pg NAMPT-pcDNA™ 3. 1(-H) FkifimA 10 pL
T g SRS LA L s DR A 0. 1 pL B e
B X BEZH ] 23 R[] 0] 2 5% e . B T 37 °C L IR
5% CO, 135 24 h.48 h.72 h % 96 h J5 &1L
A 10 pl. WST-1 %0 40 M 55 R 4 rh dk 2L e &5
2.5 h, FfiJ5 & 96 LAk T #E K L #&3) 1 min, 7
450 nmi5E WG EE L BL 690 nm fE RS E K., (A
—FEARBE 5 AN AL L IAT 3 M L S

1.3.5 mpABn HIC2 gl FL 5X 10°
oM T 12 LB MR P H ¥ 1 pg NAMPT-
pcDNA™3. 1(+) FiRL i A 100 L TG i 1 5 77 3
Hs DL 1T B Ee B A 1T L e i), 0 B 20 ) =5
JEORE R ) R Y B F 37 C L AR50 CO, 1)
MBS SR P B SR R YIS 24 h M 48 ho it AR A i
JH PBS Ut % 40 i I 8 8 40 fl  FE O 1< 10° mL
7000 LR A .4 C O Y 0 i PBS Pk &
[ 78 W A 400 L PT 38 5] .4 “C #5130 min,
FACS Aria Cell Sorter i U 40 ffd 1 ic 3% ¥ & %
488 nmAbZT 5756 .

1.3.6 Annexin V-FITC/PI & % &40 H,0, #
S A mn A= K 12 LR NAMPT-
pcDNA™3. 1 (4 Ji b fo 25 i ki 5% 4y HIC2 4f ity
O B [RH » 43 3K 0 5% Je 5 24 h Je 48 h BLfili I
& O A 12 L AR ¥ NAMPT-pcDNA™ 3. 1
() JFkE K 23 Jookn gt HOC2 40 M (7 ¥: R 1) - %%
PeJg 24 h JG A 200 pmol/L K 400 pmol/L

H, O, 4k 221557 24 h [ 48 h J5 W 2e il . 4% 41 40
DL G G v Ak, R MLk B2 3] 1< 10° mL
JmA 5 puL Annexin V Hl 10 L PI, G /2 B
10 mins 1 h P b g 240 M ASCHE A7 4600 43 47 FLL 5@
R Annexin V-FITC & 8,75, FL2 i 36 £ )
PI 21858,
1.4 ZHIHFEFHE

2 8] 3% 2k Ve B LR I Kruskal-Wallis H
1l Mann-Whitney E 2 30K 55 5 P 2H 72 & 14 A1 OC P&
R HU Spearman’s A 3¢ P A 5 s 52 5 K dE LA (o £ 9
M IE 7 » 9 24 B89 2 8] 1Y 25 S R T 7 AR AR
K » = 2H () BCHE LU BRI BRI R 0 2004 2 5 A
Guit A SO R SNK A 36 647 P PR L.
FRiEA 0. 05,
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2.1 45pEAIIm NAMPT % B #1 mRNA K 3 £ DCM
EEWMRBEAPHREER

ELISA 253 %8, 5% BUALAH t . DCM. 4 5
1l NAMPT %5 [ %3k K F- 34 2 (6. 69+4. 97) ng/
mlL vs (3. 714+1. 21) ng/mL.,P<{0.05]J, NYHA
IV 9 % Il 3¢ NAMPT 2 [ % & ((10. 67 &=
6.23) ng/mL) & F NYHA [ /1 # % (4. 59 +
2.17) ng/mLIPI R X B4 (3. 71£1. 21) ng/mL]
(P ¥ < 0. 05), NYHA [I/Il & & i 1 2%
NAMPT # (1 & & /= T X BB 41 (P =0.006), {H
DCM & 41 i NAMPT mRNA 7K 5P A% F fg
X BB 2H (P<<0. 05)
2.2 DCM E#H4ME I NAMPT E A7k F 51 &K 4
fiE B 18 <

R M & B DCM 5% 1 iE NAMPT &
KF- 5 BNP [8] ££ 7E i 2 1FE AH & (r = 0. 56, P =
0. 001) , 5 72 28 & 5k A N A2 1 25 B T] B A7 78 TE AH 56
(r=0.293,P=0.011;r=0.294,P=0.011), 5%
TP R G I G B % il 4 R A A R
(P>0.05),
2.3 NAMPT i % iE %t HIC2 48 il 385 58 & )8 = 1Y
2 m
2.3.1 ARG NAMPT it £k i 4 fo 5 BB R %
25 RT-PCRAGINZE J /R s NAMPT i 32 31k Ji i % e
48 h J5,HIC2 4 it § NAMPT mRNA ik 525 i
RLZHAR FCBH BT E  NAMPT 53 363K oG GL i)
2.3.2 NAMPT & & ik s HOC2 4m fe 8 54 64 4k JA
iR E 1R, 5 FE 48 h 5, ik Rk Bk 4 HOC2



%1 Edi

A MR I R AR R B AE T K L0 L R Y 3R ik BP0 R 51

AN s s RE R L H S A kL 4 22 R A Gl
BN LEEYS 72 h ) 96 h, ) 3256 R4 i HIC2
2 it 384 B e ) S Ok 4 4 5% (P<<0. 05)

3t *
—B=NAMPT-pcDNA™3.1(+) group
—m-pcDNA™3.1(+) group

5 *
a2f
O
| =1
0 L L L —
24 48 72 96
t/h
E 1 HIC2 APFE S NAMPT i RIZERERA/F24h.48h.72h &
96 h HYIETEAE N
Fig 1 Proliferative capacity of H9C2 cells after being transfected with
over-expressing NAMPT and empty plasmids for 24 h, 48 h,
72 h and 96 h
* P<C0.05, % x P<C0.01
2.3.3 NAMPT s kkstmfe AR Hw 4

I 2 B IR 24 bt RO AL (L T S
HA 14 Eb 451 255 2 o ey 4388 hn (P<<0. 05) , 5 YL J5 48 h
TP R (P<<0. 01),4# /8 NAMPT 33k FF & fig
HEHOC2 A1 9 DNA £ i AT 2 T HOC2 41
M s

ER NAMPT-pecDNA"™3.1(+) group
204+ ] peDNA™3.1(+) group
% %
*

1

S phase cells/%
=

wn

0

24 h 48 h
B2 HIC2 Wi NAMPT 3 RERETRME 24 h X 48 h S H

4 3 L 51
Fig 2 The proportion of S phase cells of HIC2 after being transfected
with over-expressing NAMPT and empty plasmids for 24 h and

2.3.4 NAMPT it & ik s HOC2 %0 it B T 9 %
SRR 3 YIS 24 h J 48 h, 5o 2638 TR 4 B 7F
T 20 i X e R T . 24 h A 25 A et
2E S (P<C0.05),48 h R4 2 R LG iT2# & X
(P=0.05), i &3k 41 B 50 0 T K R BE 200 Jifd 1) L 451
AR YL G 24 h J 48 h 5 as ORI 413 I B FEAIK, 48 h
BF A IG5 B S B AR S R R O R . NAMPT Xt
HIC2 4 ffd A= KA B B e da T 1EH

E=3 NAMPT-peDNA™3.1(+) group

g0} =3 leJI\\ 3.1(+) group
I_l

Cells rate/%

i

i

48 h
NAMPT-pcDNA™3.1(+) graup
E=3 PcDNAT3.1(+) group

Cellsrate/%

00

24 h
B 3 NAMPT & %3 HIC2 40 ff1 B T %
Fig 3 The effect of over-expression NAMPT on H9C2 apoptosis

48 h

A: The proportion of the viable cells of H9C2 after being
transfected with over-expressing and empty plasmids for 24 h and

48 h; B:The proportion of late apoptotic and necrotic cells of HIC2

after being transfected with over-expressing and empty plasmids for

24 h and 48 h; * P<{0.05

2.3.5 NAMPT i % i3 H,0, %% HIC2 @ e
AseyHm SPRWKEER. BRETE 24 hoad®
KR AE H, O, ¥ 200 pmol/L J 400 pmol/L
o RG340 T K R B 200 i A L A7) 50 s Ok 2T B HL
A AL LE B 2 T s Bk 4, 22 R A it F B
L. 200 pmol/L H, O, WP 1T2)5 48 h PRALAA 1%
00 e 91 22 S A e 08 L (P<<0. 05) , 400 pmol/
L H, O, 175 5 i 75 416 399 98 T Sz IR 38 40 Ml L 491 22 5=

48 h
« P<0.05, x x P<0.01 At E L (P<<0.05) . #il] NAMPT Xf H, O,
MR NAMPT dRiE3 H,0, 55 HOC2 MMA T MM/ %
Table The influence of over-expressing NAMPT on H9C2 apoptosis induced by H,0,/%
24 h 48 h
Phase H. 0, P P
Over Empty Over Empty
Late apoptotic+ necrotic cells 200 pmol/L 32.93+1.51  44.42+1.74 0. 000 27.61+1.71  30.344+1.85 0.129
400 pmol/L 41.224+1.62  55.09+1.86 0. 000 38.704+1.93 51.224+2.12 0.002
Viable cells 200 pmol/L. 53.48+2.04  47.76%1.51 0.017 57.9542.04  56.67%1.41 0.415
400 pmol/L 50.1941.83  41.04=+1.72 0.003 52.4241.82  39.67+1.75 0.001

Over:

NAMPT-pcDNA™3, 1(+) group; Empty: pcDNA™3, 1(+) group
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P55 HOC2 21 i v W i AR 9 1E
3 iTig
3.1 NAMPT £ DCM d ) RIEZREX

WFEC &I eNAMPT £y 20 il [H 2 55 % Fh
SNE PR PRI 1) A A HE T L VF 22 R R i B A TE IS
NAMPT & [ 7K -3 5, A0 45 Wit 52 &0k i 45
P3RBG5S M e R B R
D UREZE . K IRk . DCM. /Y & M A T8 ) 32
W VF Z AR S e RAEAR & 4 CRP, A C3.C4
TNF-a.IL-6.1L-10 % % 8 £ DCM H® % b 7f
ETPIIES 5T DCM [ 905 F G T e R .
NAMPT A il 38 2 40 fd 5 7, A0 4% 1L-6  1L-18 il
TNF-a, Hrp st TL-6 1 i 8 1/ st . 1L-6 &
HBhME T 40 17 CTh17) A0 6 A 40 i IR 7 . 5 8008
W T 400/ 4 B T 4 17 (Treg/ Th17) 2% fif
0L 7] DCM % gt 1L-6 fl TNF-o 8
S E T B R T 4> F FAS-FASL 3% 42 (1) 5 %2
PLERZE .25 DCM O L4098 Tk B, AR
WEFE R WA I NAMPT # H &5 5 DCM &
DERERBEAER/NEIEMKE, NAMPT 7] fg
TERR RN 725 T DCM .0 J) 3 05 1 i
B, B EEME,. NAMPT i 410 M sME %76 3=
2Ll eNAMPT JE I, ki@ i iNAMPT K
NAD £ BB 4 1F - — 3 % Sy n s,

AR5, AT % B NAMPT mRNA ¥
DCM 835 &P J8] I 1 40 i IR 3R 3k X AT g I o &
IR ) NAMPT mRNA & b & i B 240 i 52 3
) RINA 86 5 S i, 322 3R A0 A 1t 71 40 i py CRp
INAMPT) i) mRNA JKF-, § v G 5 1fi 7§ NAMPT
(eNAMPT) & 7K P22 A0 A — 25, [a] B £ 7 1l 37 v
FrE i NAMPT 8 [ A] ek U F JE 1 U5 45 1 sk 41
Lo, AU L E DCM B & do LA S
NAMPT mRNA /K [ 1%, H NAMPT & (1 JF
EUY L Il NAMPT mRNA JKSF K2 5 5 1 i
TR KT 3k & DCM [ 4= ) 4 FRE 22—,
3.2 4 NAMPT 3¢ HOC2 4 fa 158 )8 T HOME
A

AN NAMPT F24E % NAD #hRA gz
(0 FR T E T & AR Y e Th . A BE S R B
NAMPT g #F 7 K B0 LA & HIC2 48 i 1 51 .
X 5 HAth P BAFE SF- VUL 40 A R g 4 A e
o455 —%, VAN DER VEER"™ % % 3l 7 A\ 2K
M4 F- 18 WL A0 M b NAMPT Gl o 3 fin 40 iig NAD

IO BN SIRTL W36 M, fff P53 4l 1 4 24
e AL P53 Y 5% 5% fie 25 2 3EF- T JUL 40 i 484 7
23 % ] $ R YT PS3 A IS PR L ROR 1 D A DU
NAMPT 7 4i g P & ¥4 (9 /5 F AT fig b 4% e — L TR 3k
J& EE ) E NAD, SR 5 #0iE SIRTL 8 45 48 i 19 1R
R & Ay . WANG 2570 3 & B 7 A 571 i 98 i i
H,NAMPT FI SIRT1 B & 4 i, ifii 99 5] NAMPT
St NAD #9825 35 30 6 1 98 40 Jf 2R KR iR
22, AR — 4 &I NAMPT 32222 3 1 B i
41 i JE S BA CDNA A D 1 Ee B 42 1F 1 40 i
HagH .

AWF 5 KB H0, S A 1k W % AT 5
NAMPT i Feik ¥a] ] kD 4 f g 1=, X 5 H i
O WUB I BF 58 v NAMPT %0 L 40 i 1 4% 97 /6 F
— 3 NAMPT iF 3 ik 1) % 3 /N B0 IE N NAD
JK PS80 A fofe it A5 AL e CHOASE BB T RRURD A0 i U TR
B s
3.3 ZHEEMR.4F NAMPT 7£ DCM % 4 % B AT 8¢
MIERER

M Ah NAMPT — 3% 594 WA A Al fig 5 5
LERRAEA —E X R, NAMPT i — BAK 55 ) &
£ L NAD BI04 w2 2% . 9848 (1) NAMPT
T R = AR S BOA B NAD 1 i 1 o 2k A ik
B AR Ok B AT Al i B 7 6 Y . e Ak, NAMPT
14 24 A LA R B NAD B il 1) 7 FH AR 5.
SEPY L g 4 Y LA NAMPT A RE & A A
[ A8 4k O & 8 A W AE . A 0F 58 & B, I 9%
NAMPT 4 &5 Bt SO0 I8 5 995 5 I8 38 in F0 fiig 20
MiN NAMPT RSB M & o EZRkER S5 T
PN LB 2R U

AWF5E & B DCM i # 1L %% NAMPT & & 3
.35 DCM B O B B e = 2 BUE A G, 42
-~ eNAMPT H A7 {2 & 4 M [+ D fg. i 40 L
NAMPT 34 Jin el 42 9F HIC2 1458 . 3ok 2 460 Ak 7 v
PR T Bk NAD & olg AL L EE M.
ShIRATH & B DCM 8 % 418 W NAMPT mRNA
IKT-BEAR B2 4 P NAMPT R A 5 35040 i 5
DigeAs 2 g2 DCM & B 2 R . 200 sh 3
= 1) NAMPT fE 4 40 i 7 Fi 4 g N NAMPT g
i NAD & iUl g kM2 5 T DCM ) kA4 K Jig
AN NAMPT FEAIGAT g2 DCM & 9 AL il 1) 5 22

Zi B NAMPT L3 9 i i 2% 35 F0 A0 & 1
F 40 H mRNA KRR 5 & DCM 835 19 4
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