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| NMN ZH LO2 A3 s, AR (4 P<0.05), 25 NMN RIFHE AR 7 2did DNA 514005, I LA aR #5052
PEE DNA ST RUIE R, NMN X} 25 AFAIAE DNA 3455 2 9V o
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Abstract: Objective To investigate protective effects of nicotinamide mononucleotide (NMN) on ethanol-induced DNA
damage in LO2 cells, so as to provide the evidence for adjuvant therapy of NMN on alcoholic liver diseases. Methods
LO2 cells were pretreated with different concentrations of NMN (0, 1, 2, 4 and 8 mmol/L) for 6 h, and then were ex-
posed to 0.4% ethanol for 12 h. The treated cells were divided into the control group, 0.4% ethanol group and differ-
ent concentrations of NMN groups. Cell viability was analyzed using trypan blue staining for determining the concentra-
tion of NMN as a protective agent. The effects of NMN on ethanol-induced DNA damage in 102 cells were evaluated

using immunofluorescence detection and reactive oxygen species (ROS) assay. L02 cells were exposed to 0.4% ethanol
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for 12 h, cultured in a medium containing a protective concentration of NMN, and divided into PBS group and NMN
group. Cell viability was detected at 0, 2, 4, 8, 16 and 32 h, and the effects of NMN on repairing ethanol-induced
DNA damage were evaluated by alkaline comet assay. Results The cell viability was lower in 0.4% ethanol group
than than in the control group, and was higher in different concentrations of NMN groups than in 0.4% ethanol group
(all P<0.05), with no significant difference in the cells viability between 4 mmol/L and higher concentrations of NMN
groups and the control group (all P>0.05). Therefore, 4 mmol/l. NMN was selected as a protective agent. The cell tail
moments, relative immunofluorescence intensities of YH2AX and relative levels of ROS were higher in 0.4% ethanol
group than in the control group, and lower in 4 mmol/L and higher concentrations of NMN groups than in 0.4% etha-
nol group (all P<0.05). The cell viability was increased and the cell tail moment was shortened with the increase of
4 mmol/L. NMN intervention time; and the cell viability in 4 h and more of NMN groups were higher, and the cell tail
moment were lower than that in PBS group (all P<0.05). Conclusions NMN attenuates DNA damage in a dose-depen-

dent manner and promotes the repair of DNA damage in a time-dependent manner. NMN has a protective effect on eth-
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anol-induced DNA damage in hepatocytes.
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Bigeft, 15 min, R/RZEH] LSMT10 %% b il g ot
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Dunnett—¢ K565 AN AR M T 255341 19 2K FH A7 Z50Fn g
SAOEREEE (M (Qr) ] F3R, 2R HHCRH Mann-
Whitney U K358 Kruskal-Wallis H K65, DA P<0.05
hzESAGITFEE L,

2 & 7

2.1 A48 102 wminiE h ks

xR AL, 0.4% CWE4 1.02 40AE TS 1 A%
(P<0.05); 5 04% LBE4LILEE, M NMN 4140
JE F3 T (35 P<0.05), HANAEIE 1 25k
ATFE . 4 mmol/L LA I NMN 41 102 4% /15
IR 22 B RG24 L (¥ P>0.05) . ik
4 mmol/L &y NMN 1E MR IS, UL 1,
2.2 B4, yH2AX 3% KAt 5% & 2 ROS
AB XK p gk

XTI, 0.4% LT 1.02 4ot ye
Jr AN AR N, yH2AX A 58 S AH X 5k B
ROS MIXI KT (# P<0.05). 5 04% ZBEE41H
B, 4 mmol/L M LA I- NMN 20 102 4012 Y64 ()5
PALN AR AR AR 5T, 2 mmol/L KL NMN ZH 102 4
I yH2AX ¢ 6 AH XT3 B BAIG, 451 B2 NMIN 2]
L02 #iififl ROS AAXIZKFRE (3 P<0.05). WL 1.

R 1 BN I DNA 5051550 HE
Table 1 Comparison of cell viability and DNA damage in each group

215 YIS T1/% M/ wm YH2AX B AR 9 B /% ROS A%t 7K -
Xof B4l 100.00+4.48 9.00 (13.00) 32.94+5.85 1.00+0.03
0.4% B4 32.94=4.77" 44.00 (48.00) ¥ 100.00+5.49% 1.57+0.02"
1 mmol/L. NMN 2§ 50.77+6.43"2 42.00 (59.00) ° 89.35+12.95" 1.12+0.017%
2 mmol/l, NMN 4 71.13+7.04"2 34.00 (55.00) @ 65.01+4.82%% 1.09+0.024%
4 mmol/T, NMN 41 87.03+6.27% 16.00 (38.00) % 57.80+5.17"% 1.06+0.04%
8 mmol/L. NMN 44 94.68+5.70” 8.00 (20.00) *? 50.77+7.88"% 0.93+0.04%
HIF{& 40.840 110.150 32.380 146.300
PAE <0.001 <0.001 <0.001 <0.001
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e CFREXRA LA P<0.05; PFR50.4% LA LILE P<0.05. RBHERHM (Qo) ik, I HESR H Kruskal-Wallis HAGL; 4005
J1. yH2AXZECAHRXT 38 B0 ROS AHXS KPR lx s i34, 20 IR] LR AR 2 05 225007 o

2.3 NMN TR B i 18] &-28 21 e 75 Ay rogs
b5 T TR, NMN 20 1.02 40935 135 i

FHEs T4 h DL NMN 41 102 40075 J1E T
PBS %FHEZH (3 P<0.05). W3 2.

%+ 2 NMN FHA[E T 45 A AT o e (x+s)

Table 2 Comparison of cell viability in different groups of cells treated with NMN in different duration (x+s)

YIRS F1/%
ZH 5
0h 2 h 8 h 16 h 32 h
PBS % HE 26 20.15+1.70 23.20+1.75 25.61+0.86 29.95+1.08 36.84+0.89 50.41+2.63
NMN 41 20.50+2.38 25.51+2.20 31.24+1.93 45.56+1.43 56.45+1.03 70.33+2.54
18 0.234 1.560 10.560 13.940 13.470
PiH >0.999 0.572 <0.001 <0.001 <0.001

2.4 NMN TR R B 18 &40 4m e B 4B Ph A
Fiti s T-TA TRl 0, NMN 4 1.02 4028 ey

JE AN AR 4800 ; T 1 4 h AL NMN 45
UM PBS X HRZH % (3 P<0.05), W& 3.

& 3 NMN FHURFER S AR AL (M (Qo) ]

Table 3 Comparison of cell tail moments in different groups of cells treated with NMN in different duration [M (Qx)]

g5 FESE/um

0h 2 h 4 h 8 h 16 h 32 h
PBS X} B2 104.00 (78.50) 67.00 (94.25) 67.00 (92.50) 56.00 (106.75) 47.50 (79.25) 25.50 (71.25)
NMN 2H 88.00 (45.50) 58.50 (56.00) 23.00 (40.50) 17.00 (36.50) 12.50 (28.75) 9.50 (13.75)
VAIE! 1.430 1.038 3.915 4.177 4.091 3.945
PIH 0.153 0.299 <0.001 <0.001 <0.001 <0.001
3 W B NMN FiAah BT 2 5 5 102 41 DNA $i45 %

SRR, AR PN SR B RIS T 4R
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4 B3 DL AR 7 R, 4 mmol /L e L b
NMN 2H 55 %F B2 A e 1) 25 55 e g it S0 ok
FFEEHRE 4 mmol/L S NMN AE A 437570 A4 1k B FH T
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MRS ARG 1 .

M A 285 5 @, NMN 22 550 s A8 7 =C0di % DNA $ii
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oYL )5 AN R AR 4 R, BN DNA 5405 72 3 O
AN yH2AX g 5 St A I 2 3l 1o bR 10 T B 7
yH2AX, [A4EPFAG DNA SUGERT B . 5 0.4% &
FEZH HEAE, 2 mmol/L KoLk b NMN S 71 i X R A
LO2 LN yH2AX ZEAHXT IR, #2278 DNA Hifh
FEREFRAG . REAEMFIS AL, DNA 72 A XUEK 245 TG
BB E A E R nT US| Z IR AL, A 23U
o PRZRARATHEBON O N S AT B0 1)
e

NMN J& NAD'FIfA, NAD*Z 2 B i 0 4 Bh
-, B NAD K nl s/ b 2L A fe i ', A
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7t NMN 358 2L NAD R THFERT sirtuins S5 AN
PARP1 48 & M &M, W m4n g N NAD K P A
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