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(HE] BB 24 CERMH RS R LR T @8 (MSCs) i £2 b #E LA M 3T ta RSP e Rvl ., T
B ORI ARR RN LR LB, LB LB AR B MSCs(hADSCs) A= AR MSCs(hUMSCs)
¥ Ak p it CellTiter-Glo® X b sk Al m 078 F 3 SE ¥ S 47 %1 3R B (1C;,) 5 8 ik 2w B 3% ) T AL 5 H7 48 F A&
FBAX, K B F R (Se-c) AR A A%k (Eb) A5 K, 2 £ B (Se-M) #F hADSCs . hUMSCs 4k 9138 74 44 % vf , ol A8 4K A 40
LB MBI BAE G MSCs A E AN FHh, ER T8 .LE ., LR#F$ hADSCs $i45 ¢ 1C;, 14 4 51 A4
230.2.1.32 mmol/L # 24. 21 mmol/L, # F hUMSCs #i45 & 1C,, 14551 4 199. 9.1. 30 mmol/L #= 18. 66
mmol/L, ##l 1 pmol/L #= 3 pumol/L ¥ & & 5G4 A M 3+ T B Xt 4 3R 45 89 hADSCs = hUMSCs % it 7% 71 #)
R T, 5 S RAEAL,Se-c.Eb.Se-M % Z B 4 45 #9 hADSCs #= LB 545 49 hUMSCs A B4 2 ¢ 7 E1F
A ,Se-c Eb 2t Z &8 474 %9 hADSCs # 8 2 89 5 & 4F A (P <{0. 05), Se-c,Se-M *F T B 47 45 49 hUMSCs & #
WK EER(P<0.05), &it WmLEHWTHA TRZ LE LEBEFH45 49 MSCs 7% 7 ,Eb 3t hADSCs A
B Se-M 2+ hUMSCs # % & %R & &,
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Effect of selenium compounds on in vitro proliferation of alcohol
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[Abstract] Objective To analyze the effect of selenium compounds on in vitro cell proliferation during
the process of alcohol metabolite damaging mesenchymal stem cells (MSCs). Methods Different concentra-
tions of alcohol metabolites ethanol,acetaldehyde and acetic acid were added to human adipose MSCs (hAD-
SCs) and human umbilical cord MSCs (hUMSCs) culture medium,and the cell viability was detected by the
CellTiter-Glo® luminescence assay for calculating the IC,, value. The effects of Se-(methyl) selenocysteine
hydrochloride (Se-c),ebselen (Eb) and selenomethionine (Se-M) on the proliferation of two kinds of MSCs in
vitro were analyzed by the cell viability change,and the effects of selenium compounds on the proliferation via-
bility of MSCs damaged by alcohol metabolites were examined. Results The IC;, values of ethanol-,acetalde-
hyde and acetic acid-induced damage in hADSCs were 230. 2, 1. 32, 24. 21 mmol/L, respectively, which in
hUMSCs were 199.9,1. 30,18. 66 mmol/L respectively. The results of detecting 1 pmol/L and 3 pmol/L con-
centrations of selenium compounds on the cell viability of alcohol metabolites damaged hADSCs and hUMSCs
showed that Se-c,Eb,and Se-M had a significant improvement effect on ethanol-damaged hADSCs and acetal-
dehyde-damaged hUMSCs compared to the experimental control group,and Se-c and Eb showed significant
improvement effect on acetaldehyde-damaged hADSCs, and Se-c and Se-M also showed significant improve-
ment effect on ethanol-damaged hUMSCs (all P<C0. 05). Conclusion Selenium compounds could be used to
improve the cell viability of MSCs damaged by ethanol and acetaldehyde induction,in which Eb for improving
hADSCs and Se-M for improving hUMSCs have more effects.
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[] 35 55 T 40 il (mesenchymal stem cells, MSCs)
HATRPR) 12 | ey I AR L 23 8 O 400 i P 410 11
RNERIE LA K 44k 18 45 Fh 4 i i R Y e 2 Rl
LU AR BA B RW ) I E IR R 2L
A B e B Bk FE A A g B AR A0 6 ke A
FE PR R AE AR A A IO T 2 A8, RKBRAR T % 4l 4
it B A7 3 3R B R R B BR A T MISCs (91l R R
1 Ak 5 1 B AR 5 i Bt 8 AV T BF 58 IR S AR 7E N
b BB A A KT A F R R T R
POFIES 28 B M EEAE MY . AP E B XL
AR P75 5 1 S A0 45195 2R BE 23 3R T 41 i DNA™
PRI o AR AP 5 4PLE 3o 7 A SR 2 B ARG 2o A v TR
14 & T AR 7 0 75 3 A8 AL L I8 B R 43 B Al 4K B )
X MSCs WA T B 52 W . L B gE A 40 5 32 27
T 0% A R A0 T 2 R il P450 1E R & Ak ar gl &
B 5 ETE QWA REVE T S AL SR, X 28 O
AR Wy AT 3 o iR Bt S A 1 DA R R 5 A 440 i e i
AR AR L A R WA O T A WA L B
AR A b G AT B2 M MISCs A A1 386 5 i 48 . TR It
A 5T 18 HUA H 3 0 AR 2 e 2 R (Se-methylseleno-
cysteine hydrochloride, Se-c) . # 77 ff§ ¥k ( Ebselen,
Eb) X 5 A B2 (Selenomethionine, Se-M) 3 Ffi fifl 1k,
B eI R OB B 2R 0 N R
MSCs(human adipose mesenchymal stem cells, hAD-
SCs) 1 A Bf#f MSCs (human umbilical cord mesen-
chymal stem cells, hUMSCs) A& & 38 5 (1) 5 i , S $2
= T A0 MRS A IR YT S B B0 BB ) B8 S g B A
1 MRE5FE
1.1 ##

hADSCs fl hRUMSCs Il H 38l 25 9 BLH A R 22
Al E B DMEM 85 38 56 6 4 v 5 -4 5 R VR E
FAE-EDTAC0. 25%0) , ~“HEEWH(DMSOO I A Gib-
co AT, Se-c(M6680) Fil Se-M (S3132) 1 [ Sigma 2
", Eb (70530) 1) [ Cayman 2> ), LB W LR
WIRHIM H Aladdin 22 H) ,CeHTiter*Glo®7i7\lfI721§?H5]H@
5 SRR &0 F Promega 2 H L AS 5256 40 il 1F
W SR N W B DMEM B 3% 3% + 10 %0 B 2F 1 3 +
I H-HERR,

1.2 #&k
1.2.1 @& hm e

KH Cell Titer-Glo® % e 1 41 A 1 4 I 1L 70) 42
HEAT I 5E A Y R 22 vh 5 IS WU IR 2. 96 fL AR 4
b A FL AN A 50 pL #49 Cell Titer-Glo IR-& XK, B 5
K FUARA E B R .90 rpm BB NEY) 2 min i
U B KT AR E IR BE R 10 min fH2O6(E S
SE TR BEBR AL 7 06 P T rh B2 560 nm Ak Y 9EOE
.
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1.2.2 ZERMYiFEF MSCs 45 o9 5 5 9 4] R &
(IC; 1B M 2

B0 H 3% & P4 9 hADSCs fll hUMSCs #% g
BE£L 2 000 -4t M 19 25 BE 4 Fh T 96 LA .24 h 5 &
I D455 2 43 ) I A R 400 5 3% VR B A AN TR R
JEW O LR CTRIEW . SRR HREA 1 600,
800,400,200,100,50,25,10,0 mmol/L, Z B K F
BN 40,20,10,5,2,1,0.5,0.2,0.1,0.05,0.02,0
mmol/ L. Z BRI Hi B A 250,200,150,100,75.50,
25.10.5.2.0 mmol/L; BNk E 5 MEE L. 1E
AR VR T 40 24 b S AT 40 IS A I, AR
P TC, {H 2 7 200 Jfd 4 Ab o7 e 7
1.2.3 L4 3t MSCs 3 #5751 09 % vh

R 4l A 0 B A5 4 3 o Ak & 1 7 T Ol 0 AE Tk
FESEATIRAE o [] b 2 A7 240 B A AR S 5 43 00 AR YR
B 10.5.2.1,0.5.,0.25.,0.1,0. 01,0 pmol/L ¥ ¥
B3 AL A9, T 37 “C 5% CO, B5 3240 b 4k 4 1
F% 24 hJE AT ARG SRR . LT RO SO B4R
B K S A5 4y I 1 pmol /L F1 3 pmol/L ¥R BE
A9 Se-c.Eb.Se-M A T /5 LI 5% .
1.2.4 ABALA M3t TEAR M B 45 49 MSCs 3% 74 7%
R

) L A  oF i i B2 A fe 96 FLAR . 2 Bl im A
1 pmol/L Hl 3 pmol/L WY 3 il 1k & ) % W » 4k
SLELSR 24 h N R WS A Oy A R I vk R A AR S
Y FIAS [F] £ B AR 90 1 15 3% W, 24 b 5 A TN 400 B T
T3 Horhas ok BEZE A S5 G 20 M R IR, L8R X
FEZ i FH & BEAR ) O S Ak & W) 4T FAL 2
1.3 %itfam

K SPSS26. 0 48 it B4 3 47 B s 43 B . 22 4 1]
1 B e R T B R R 22 40 i B R 2H T 22 e A B 1)
R L — R LSD-r K 6 2F 17 PR L A LU
P<0.05 NERAZRIT¥REX.
2 R
2.1 CTERMHAER T MSCs 4 1C,, /LM 52

AR A T AR MSCs 19 1C,, {8 I % 45
R 1 iR, QB L. L R1%ES hADSCs fil
hUMSCs #i #4i 1 1C;, {H 43 24 230. 2 mmol/L #l
199. 9. 1. 32 mmol/L Hl 1. 30, 24. 21 mmol/L Fl
18. 66 mmol/L,
2.2 HALSH AT R E MSCs 3§ 75 7% /1 89 % h

A3 WER AN AR [6]34 BE By Se-c Eb.Se-M % hADSCs
A hUMSCs HoAG 0 41 Ji 3 78 06 1 0 28 k. 45 3R Bos
£ hADSCs H,0. 5~10. 0 pmol/L # Se-c,0.1~2.0
pmol/L 4 Eb,0. 5~2. 0 pmol/L B Se-M #H %5 X%} If
2 416 I S 4R A RS 1 (P <C0. 05), WL 2A~C,
£ hUMSCs 1,0, 1~10. 0 pmol/L Y Se-c,0.1~1.0
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pmol/L ) Eb,0. 25~5.0 pmol/L ) Se-M #H tL X} If
2 1Y 4 L G 5T PR X A ] R (P <Z0.05) ., LA
2D~F,
2.3 LS AT LR AR A B MSCs 38 8 E A
VEAD

il £k 45 4 T b 3R I A 2 B AR 0 B 45 1 MISCs
HPATE MR A WL 3. 5 [T R AR L, &1
QW TR b 3320 4 B I A AT VO A 4 L ) 2 O P
(P <C0.05); 5L XA A, 1 pmol/L il 3
pmol/L B Se-c.Eb.Se-M & A & & & B 1 5 1Y
hADSCs 8451 3% 7. Ho 1 3 pmol/L Eb 1 1 pmol/L
Se-M # # 20 A 7% £ W] 2. " T 1 pmol/L Eb 4 1 3
pmol/L Se-M 41 (P<C0. 05) ; f£ Z B 51 41i hADSCs 1y
WHaE . A Se-c Ml Eb AT DL & 1 4 )5 09 40 M 1%
71, H 1 pmol/L Eb H WS HOR K 3 pmol /L Eb 4
B (P<C0.05) . 3 Ml £k & 4 11 xF £ 45 43 J 1) 4
L3 PR VA R VR L ST T R — D BRI T A T
1. WA, HEEmx A M, A 3 pmol/L Se-c Fil
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Se-M 41 B g $2 &5 T £ B AL B )5 1 hUMSCs 3§ 4, 3
pmol/L Se-c Eb Fl Se-M B & sk 3% T & B i 43 )5 19
hUMSCs i (P <<0.05)
2.4 RR MBS YT T BRSPS 69 MSCs 3 74
E W m b

iE—20 %t 3 Fh Al AL & ) FE £ B R 2 B A
MSCs FJIFEIG S AT LB b 85 R LR 4. 7E L
59 hADSCs W1, 3 pmol/L Eb £ /) 40 i 1% 71 i1 &
T HAB A LA Wy 2H (P <<0. 05) ; 7E L BE 45145 hAD-
SCs 1,1 pmol/L Eb M4 M 1% 11 i . 5 3 pmol/
L SeM @R TLG i FE L (P>0.05) fHH & & F
HA 4 (P <<0.05), £ & B hUMSCs H1, 3
pmol/L Se-c fil 1 pmol/L. Se-M B3 4l {15 J1 A958R
e F .3 pmol/L Se-M 7£ L 15 hUMSCs H A% 41 g
WA AR W T Se-c 11 pmol/L Eb 4 (P<<
0.05).fH15 3 pmol/L Eb fil 1 pmol/L Se-M 41 Ht. 4%
ER LG E X (P>0.05),

X103 X 103
(X10%) (%109 1 Cso(naoses)=1. 30 mmo | /L (X107 1Csoaoscs)=18. 66 mmol/L ~® hADSCs
4 0009 |Csotunsco=199.9 mmol /L 4 0009 | Cooumosen=1. 32 mmol /L 4 0009 | Csogmosco=24. 21 mmol/L -8 hUMSCs
I Cso (umscs)=230. 2 mmo | /L = —
=) 3 2
2 3 000- > & 3 000 & 3 000~
=~ [0} (]
(5] o [$]
2 o &
¢ 2 0004 8 2 000+ g 2 0004
(7] o (]
2 < £
B £ E
E 1 000 3 1 0004 31 000
P |
0 T T I T T 1 0 1 1 1 1 1 1 0 1 1 1 1 1 1
5 -4 -3 -2 -1 0 1 -5 -4 -3 -2 -1 0 1 2 5 -4 -3 2 -1 0 1 2 3
log (Ethano| dosage) (mol/L) log (Acetaldehyde dosage) (mmol/L) log (Acetic acid dosage) (mmol/L)
1 ZEE R ¥ E B F hADSCs 1 hUMSCs 89 IC,, &Ml E
(X109 (X109 (X109
3 000 2 500 2 500~ a
. B L e —
g ;2 000+ é2 0004
22 000 = =3
g 81 500 81 500
S 8 3
& 21 000 21 000
£1 0004 £ £
£
3 3 5001 § 500
0- 0- 0-

0.010.10.250.5 1
Se—(MethyI)selenocystelne hydrochlorlde dosage(umoI/L)

A B

(X109 (X109

4 0007 | | | 30007
23 000 =

< €2 0007
: g
82 000+ g
0

£ £1 0001
£1 000+ E

o 0

0 0.010.10.250.5 1
DSe—(MethyI)selenocystelne hydrochlorlde dosage(umoI/L)

A~C:hADSCs; D~F.hUMSCs;" : P
B 2

<<0.05,

0 0.010.10.250.5 1
Ebselen dosage(umoI/L

M

00.010.10.250.5 1 2 5 10
Ebselen dosage (pmol/L)

0 0.010.10.250.5 1 2 5 10

Selenomethinine dosage (pmol/L)
(>< 10%)
4 000

V—‘—‘
3 000+
2 000+
1 000
0

0 0.010.10.250.5 1

Selenomethinine dosage( m moI/L)

Luminescence (RLU)

AEX &3 hADSCs 1 hUMSCs 1 58 i 4 &Y 22 1
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A~C:hADSCs; D~F:hUMSCs; @ . 25 H X 4] ;@ . SLE XA ;D : 1 pmol/L Se-c H ;@ :3 pmol/L Se-c 41;®:1 pmol/L Eb 41;®:3 pmol/
LEb4;®:1 pmol/L SeM 4 ;®:3 pumol/L SeM 4 ;*: P<<0. 05, 5O & ;. P<<0. 05, 5@ ;. P<<0. 05, 5AHF @ik &4 (1 pmol/L)

B 3 AEW L &3 Z B2 54 MSCs 38 3E i& J1 89 % 1

.
(X109 (X109
2 000 2 a 2 000 _ﬁ_
5 [ 3 -
Z1 500 21 500
o o
g g
o o
$1 000 21 000
g g
5 00 5 s
® @ ® @ 6 6 ® @ @ @ 6 ©
A ZE B B

Luminescence (RLU)

(X109) (X109)
2 500 a__a a__a 4 000
3 |/
2 000 €3 000
o
1 500 £
& 2 000
1000 2
g
31 000
® @ ® @ & © ® @ ® @ 6 ©
c 8 D Z

A~B:hADSCs; C~D:hUMSCs; D :1 pmol/L Se-c 41 ;@:3 pmol/L Se-c H;®:1 pmol/L Eb 4 ;@ .3 pmol/L Eb 4 ;®:1 pmol/L Se-M 4 ;

©®:3 pmol/L Se-M 41;".P<C0. 05,

& 4 ARG Z BRI IR MSCs 5 E A L&

3 3F it

kIR MSCs B 4T I 3 RE 71 XF 4% 52 0% 19 3R
ST RO AT U 52 i), AR 5% 2 B L PR % A L 00 Ak B DA
T35 37 2 MF 2 v MISCs 42 PN 40 T B8 119 56 B 5 s, 7
Ab PR BE 52 R MSCs 19 210 BTG 7 . 55 40 WAL N L 4 1k
RHE LA Bt A5 005 5 1 )3 SR o A g R
() 25 Wy 2 550 R 2 P A A L B 9T S O B A S K
MSCs [N Y™ 38 F1 2 G 1 4 15 J7 10 & 5 4 QB 1R
FH 38 31805 ERK1/2,AKT NF-«B 45 {5 5- 3 K 1t o8
TN ) 4 5 ST RS RE 1 DA KA BE TR N G iR A
UYL BJRERE H AT O T AL A X i 17 R B A Ok
U MSCs FE RN GE 75 0 #2 v 19 52 0 1 AN 75 28, TR AR
i 5T B 78 U AL & 9 R v o0 8 35 5 2 AR it 4240
MSCs B2 , LU by 418 3 T2 B2 2 1) & 8 4 1 50 56
Al AN BRI A

AW 45 H R 3 B 2 A E hADSCs /)
1C,, H 3443 %1% T hUMSCs, £ & 11155 hUMSCs
443 04 A B 5 0 1T R B hADSCs 1E £ 1% 2 2% 1%

OLF BTN BRE 1 BE L AT BE S hADSCs TEAR SN 52
240 60 T 0 R TSR O L IR A I R 4 B O
B E W hADSCs H# B (9 4 a1 fig 0, i — 40
WFIE 45 R s 3 O R 1Al A6 S e % 42 i MSCs
H¥ESE /N T 10 pmol/L B Se-c LA &/NTF 2 pmol/L
9 Eb Fl Se-M ] £ & 40 M35 /. 7E Shi 58 A 53 B il
XA b 3 37 BRG DT 240 L A 3 B CRD OE T AR b, R
2 pernol /1L Al AT S A 3 P R AR T T A0 i
SR8 TR G Sk PR A 8 R A 9 4 i ) 1 5L AR T i
e BE AL A 4 (8 pmol/L il 16 pmol/L) 242 #t 40
M P T L 5 — TR 7t 3 I T O O 3R P R
B 5 ng/mL 6 AT 52 =55 4 P Bel-2 19 32 35 4T T
PEFIYY . e 4h .5 ng/mL fifi 6] LL3E 5 hADSCs % I
SN 3 98D RAE R FE RS AT RS, I A T 2
G A AT g R WA Ak A ) 3 2 R
LRI MSCs 16 J1 B 7E L BR AR R JE 3. B i
SXREARANMTG ), AT RS th T Al AL & W) 5 S MR AH BLAE
FHIE W0 7= Wy ik — 25 3 1 A0 L BT 38, A7 F 9 2R 9, %&b
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FEAT T 2% A% £ W5 | RS 14 SR04k I8, in B 2 A I8 D
Y O T N S N o B S S R TR T2 RA B IS
TE & 5 8 SO B8 1 40 i, 1A 2 T 2 8 i O
LR IFRG A . AR BFSE T Eb 7E hADSCs Lk J
Se-M 7 hUMSCs R # AR e df , HRIC AR £
WHFTIES: — 3% 72 AR 2 A R G B ia 7 o B IR
B AV R FH RS RS S o R ke B Ak A
B2k MSCs 7 Az AW A F 52 i #E 47 43 B7 L R 411
ROR B AL etk — B A

L5 FRTR S R B AR AL A Y AT ] TR B
5 B SR 2T 5 R 40 05 19 MSCs 3 g, Horp Eb
JA Tk # hADSCs L& Se-M il T hUMSCs (%%
o AE R TG 5 A AL G P X 2 i HE 1T b 3
R R0 B L 7 2 X0 A I A S ) S e A B S
240 L L P TR P DA B R A A At i (] 42 3 1 R
B4 ) A T S 22 BT 9k e B L G [ R Y ik 2R
H o e it A E A ik — 0 R R
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