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[ Abstract] Background Dimethyl sulfoxide( DMSO) is a commonly used adjuvant to promote testing drug
solubility to prepare multi-levels testing drug concentrations. DMSO is cell type-dependent cytotoxic and its toxicity
can interfere the testing drug evaluation. Determining its safe concentration on commonly used cell types is important
for ocular drug development. Objective This study was to determine the minimal toxic concentration of DMSO for
in vitro ocular cell lines in a simulated drug screening setting. Methods Retinal pigment epithelial (RPE) cells
were isolated from one pigmented rabbit and primarily cultured. Human RPE cell strain (ARPE19) ,scleral fibroblasts
line ( S75-Fron) , human Miiller cell line ( MIO-M1 ), human lens epithelial cell line ( HLEC) , human choroidal
melanoma cell line (OCM-1) ,human umbilical endothelial cell (HUVEC) and human HeLa cell line (HELA) were
cultured. Different concentrations of DMSO (1.6% ,1.0% ,0.8% ,0.4% ,0.2% and 0.1% ) were prepared with
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160 wl DMSO solution and 9. 84 ml RPMI1640 (or DMEM/F12 or DMEM) containing 2% fetal bovine serum.
Different concentrations of DMSO were added in medium for 96 hours,and the and viability (absorbance) of the cells
was detected using MTS to evaluate the cytotoxicity of DMSO.  Results Rabbit primary RPE cells showed the
yellow-green fluorescence for cytokeratin( CK) and HMB45 red fluorescence for S100. The viability of the cells was
gradually declined as the increase of DMSO dose ,showing significant differences in ARPE19,S75-Fron, HLEC ,0CM-1 ,
HUVEC and primary RPE cells (all at P<0.05) ,and when DMSO concentrations were =0. 8% ,the cell viabilities
were significantly lower. But no significant difference was found in MIO-M1 cells among different doses of DMSO ( F=
0.830,P=0.547). The minimal toxic concentration of DMSO for ARPE19, HUVEC, HELA ,HLEC, MIO-M1,0CM-1,
primary RPE cells and S75-Fron was 0. 8% ,0. 1% ,0.8% ,>1.6% ,>1.6% ,0.2% ,0.2% ,0.2% ,respectively, and
HUVEC was more sensitive to the cytotoxicity of DMSO (P =0.02),and MIO-M1 was the least sensitive to DMSO
(P=0.39). The viability of HUVEC and primary RPE cells went down with the increase of DMSO dose ,and S75-Fron
viability started to decline in 0. 1% DMSO and then stabilize with the higher concentrations until 1. 6% DMSO at
which the viability showed further decline. ~ Conclusions The tolerability of ocular cells in vitro to DMSO varies

depending on the cell types. The minimal toxic concentration ranged from 0. 1% to 1. 6% . The result suggests that a
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concurrent DMSO control should be set up along with the testing compound.

[ Key words] Dimethyl sulfoxide; Cytotoxicity; Ocular cells; Drug screening

IR 2 250 200 1) 1A A 35 55 S a0 AT 245 4 i o (1) T 2 4
R, LR HE I DR AT 3 24 W) O 28 % I A R T B
SR, B R B 7% 1 40 i 5 Uk P9 Al i A 3 2 AN Tl Z 4,
5 % B0 4 I X Ml B R AN 25 W RS
56 42 BORE i v A RIS 24 0 ORE B 5 0 4 fi e] B 43 5
RANMFEEE" o PR AR R R B, B A 18
P P PRI A R RS R 2 Y RO A, T U
K2y A AR T AR R At v 5 R R 2 4k S
PRZEH R 25 MK TP B2 2270 o A8 T 087 24 g 1 B
A 2550 YR 35 B B R TR A i R 25, DA
TEAT 1A S 200 e 00 0 0 S B o B9 D i A AR A
f ORGSR R CA B R L A — R R
0P X S 50 40 i T B 7 T S AR A . R R
( dimethyl sulfoxide , DMSO) &% FH BN IEHE YA
BLBIE R 2 — Bl s o v AR 4 30, B AR I 40 i 1
VKW UK R 20 I P A TR L D 1 B A R A
P B A RS A R L 25 L R R A Y
B, BB 109% DMSO 1] T 41 il 1) 8 1K R
R TR, 1H 55 200 i A 42 ik B ) 6 200 AR 6 5 D) 200 e i
R R R A AR T IR AN e
WA oAb S Dy T B 0T At A 4, LR [ 4
it o] s 4% LA DO T 96T DMSO S HR 41 40 41 i i
A S i 1) B S 4R 3B D L AR 2 B8 W EE DMSO X
AN K5 37 1) IR 2 20 40 i A K RN G 1 5 ), 3 43 A
DMSO f#2 K R .

1 HR5FE®

L1 bk
L1.1 S®mahyy Wi gEEE KR 1 A aHIE

5 SCXK (#)2006-0026 ], 14 T it 2. 5 kg, f i I B R}
REFgY st ARFR G IRMER R T Z R
S, S UG S W Y A ARVO FEH

1.1.2 FEA00 AP R R F R 40 #k (human
retinal pigment epithelium cell line, ARPE19) | A I A,
21 4 40 Ak ( scleral fibroblasts line, S75-Fron) . A &k
1K B g Ak (human lens epithelial cell line, HLEC) |
B U HELA 20 bk (38 5 ATCC 20 42 ) 5 A0 199 i
Miiller 4f Jifl #% ( Miiller cell line, MIO-M1) ( %% [E /8 2 K
FIRFHIFFE Ir Gloria Astrid Limb 242 2 ) 3 A MR 4
JiEi €8, 2% 998 4 Y Bk ( human choroidal melanoma cell line,
OCM-1) (4125 IR H- 5 1k = ¢ 1 57 20 M 2R ) 5 S Jst AN A
P, Z& | 2 (retinal pigment epithelium, RPE ) 4 fify
CAATZES) s NI ik I A5 A B 40 g (human umbilical
endothelial cell, HUVEC ) (& M & Bl K 2 5 9 2 i%
) .

1.1.3 FZH{LH Hank i .DMEM/F12 {4 FH 43 %%
10% Jif 4= 1M 7% (fetal bovine serum,FBS) RPMI1640( 3%
[ Gibeo 23 ®] ) 5 L 40 Ml M1 8 B ( cytokeratin, CK) 2 35
GEHLIA (20622, 1 :50) (4t S100 & 1 2 5o B HL K
(18504 ,1:400) .l 2EH0 /8 BE2 96 — 41 (FO479,1:500)
(F32 Dako 24 7)) 5 S 4T B (5 X HMB4S B oy [ 47 {4
(bs-0051R,1:75) (Jb st 1B 2R 24 7] ) ; TRITC FRic 1l
FH/NPOE ZHT (BA1089, 1 :500) (oI 1 fE 24
) sMTS(SE[E Promega 23] ) ;DMSO (3£ [H Sigma A H]) .
1.2 5k

1.2.1 4Js X RPE 40 YR 57 R A i bR vk A
FEJG TCTAE 45 F T BRI 3R, 35 TR AR 70 % 5% R 4k i
B S min, JH BT 43 % 0. 9% A= BHER K R 0 W5 VE



. 218 - th ARSI IR R 24 75 2015 4F 3 A48 33 %45 3 ] Chin J Exp Ophthalmol , March 2015, Vol. 33, No. 3

BYPRIRER R AN A AL R T H R R HHER
) Hank ¥ o 10 min, HJ I 28 ) J1 T A I % J5 24
3 mmAb 5 % AR BRBE | B0 57 1 JLASE , A BR AT IR 414,
SRIG B MR AR, 2 B B B A . 1l MR A% b fin AL B o 3 4K
0.25% R FEEZ) 3 ml, & 37 CE IR AT H A
%51 h, JH4 10% FBS f) DMEM/F12 £ 32 i £& 11 314
b, o2 B T AT DL A D B . AL 25 B B
AP, L EROLM 2 21, 27 A T /O I BR RPE
2 BA 1S ml B s B4R 13,5 em, 1 000 r/min
B0 5 min, £k FE, F& 20% FBS iy DMEM/F12 £
IR R A, R TR SR 72 h, 4% 15% FBS [y 35
FRW MM fl B JE 4 1 30 U4 10%
FBS (135 72 , 18 7 % )5 RPE 4 i

1.2.2 Ak # k% e RPE 418 2 I
BRLLL=13 J Ay J7 125 00 15 3% 40 0 kA7 %85, pir Ay 20 9k %
MR & 16 B AT, 4 1 m A CK . S100 , HMB45 — #it
F1 FITC 2 TRITC #7%ic i — 4L, A DAPL TAEW (1 :
200 ) J5 WL 5 240 i Joe =5 40 LA N 1Y e 555 L o Bt KA
HMBA45 Hip {4 [H P f2 W 5 8 2% 0, 7 T 46 i 5t 9 ; Bt
S-100470 14 BHME B 0 5% 20 €8, o7 T 248 e Jox sk 40 A A%
MR S . PBS AU —Hi o as F xR
1.2.3 iR pysssR B AEIC R, X,
PBS ¥k 2 Y, 5K 2 ~ 3 min, it 5 70 80 4% 22 5 WS
i T B E 10 ~ 20 min, % [& E W, PBS Uk 3 K, &K
2 ~3 min BT R B B 25% Hms
1.2.4  ANHREB 8 F4fl A #k 19 4K 4h 85 57 HLEC,
ARPE-19 Fl4 J7 1% RPE 4i ffd it 55 32 W 0 & 10% FBS
) DMEM/F12 4l jfg 55 52 W , OCM-1 4 i 1) 55 57 W %
10% FBS fy RPMI1640 Z g 55 5% . HELA {HUVEC |
S75-Fron F1 MIO-M1 Zfi jfd 1) 5% 5% ¥ 4 & 10% FBS [
DMEM 4 i 5 72 . KE 2 A 2 mmol/L L-4+ &
Mt S 50 mg/L PR ZR o 4L E T 37 C AT %L
5% CO, 1B JE 90% M)A MG F= 48 e &, b H 0, &
H (354 22 W AR0BE T WSS, FF 40 i fl 5 I A1 905 240 i
Fie 1:28 134848,

1.2.5  EREMA 70 % DMSO B R W i ie il LA
RPMI1640 55 5% 3 o 1], Bic il & A [5) 14 #2430 DMSO
Y EE IR - 53 B L 160 pl DMSO ¥ i #1 9. 84 ml 75 2%
FBS 1) RPMI1640 B 32K, iT A2 15 ml B0, 58
SHIR2T, 10,22 wmol /T Ao L 8 I Ao 8 B 1A, BC A5 A
1. 6% DMSO (1) RPMI1640 %5 , S8 Jo R i i W itk A7
B R 2 1.6% .0.8% .0.4% .0.2% 1 0. 1%
DMSO ) RPMI1640 %55 . [ ¥ 43 5 BE il & DMSO
) DMEM/F12 £5 5% Ffl DMEM #5554 .

1.2.6  MTS 3L 5E 40 i i 3 A FTE 1) 2 IR
BR[14-17 ] 09 77 ¥ F MTS 32300 5 20 i i 5 A= 55 00 .
25 Tl 200 O T 5% % R P4 U B A K8 80% ~ 90% il 5 I
15 20 g $E R 2 96 LA, 41 i %% B O 3 000 A~/ AL, 4 Fib
AHEILE T A RHB 3 AR AL R ER 3 W, B
RG24 h BEEREE SR, M A 0. 1% .0.2% 0. 4% |
0.8% .1.0% F1 1. 6% ) DMSO 1% £ ¥k 200 ul, =5 [ %t
RN A 200 wl A5 DMSO B B 3R M kA7 45 95
259 5 A AE G 96 h, RS BR 4 B IR W, 45 AL E B
A 100 pl 55 FE A 20 Wl MTS %%, 78 37 C 5%
CO, B 90% 240 M B R AT I 2.5 h, BG4,
I TG AR A 72 B4 490 nm 20 1 6 B (A ) B, 38
i MTS il HOR A 7E e g0 g0 o L MTS
035 4 M6 9 R X K A A% A R 43 B0 DMSO 28 41 Jif
AR B AAEL (A) 985 K LB 48 i dme /> —3fe 1 2 4 (least
squares means, LSMENS) , f DMSO At 3 J5 77 7% B9 4
HELIE P (A B 5240 ILAE 25 10T BECZHEL A9 A 0 1 22 1
oK 7R %A A i X DMSO (1) Sk
1.3 Git2orik:

R SAS 9.3 Geit=£ B/ (NC 27513-2414, SE 5] SAS
A ED) TGSy o 20 T M ) R R P 2 (1R
/N -4 (least square mean , LSM) , £ F 4 il 75 AS 5]
F i DMSO ZH Y20 LT 1 (A 1) 22 5 FeBCR TS I R 7
2203 M7, 4 1A) 22 ¥ LG 5k ] Duncan £ %5, fdf i GLM
module DL 40 fg 375 4 by PR A2 5 X6F 240 fif 25 B AT DMSO ¥
JEEATAH R I3 BT o P<0.05 22 A it 27 5 3L

2 #R

2.1 AJFEAC RPE 40 i Y 6 28 9 6 e £

B5 55 20 MY 40 B B CKOF0 HMB4S 5 85 4 48,58
O, 4 ST 20 L A% N S100 BH M 52 21 68 5 O, 4 A A%
YR GDEE, B 9F RPE G A 1 ik 3 Rk
PS5 IO X 5 B o B ko B R S B R I S 43
B30 4 i K JEAR RPE 46 T
2.2 RJAIFE DMSO 21 41 At bk 3 A (8 Fn 36 1 A2 Ak

Bt % DMSO A& 143 %k i 34 4, ARPE19 | S75-Fron .
HLEC ,0CM-1 HUVEC 1 RP-RPE [ 41 Jf 35 ¥ (A {8)
N, 2R % F & X (F=19.210.8.700 2. 700
17. 690 .82. 850 .22. 290, 5] P<0.05) ,DMSO {& 4 %1
J30.8% 1. 0% FI 1. 6% I, 55 24 75 40 Jifd 11 3 A B 5.
T2 EXIRA, 2R H g% L (¥ P<0.05),
A MIO-M1 ( Miiller 2 il ) 21 g b 16 M 1) 25 5% 58 i 2
BN (F=0.830,P=0.547) (% 1),



rhAE S B IR Bl 2%k 2015 4E 3 H %5 33 45 3 ] Chin J Exp Ophthalmol ,March 2015, Vol. 33 ,No. 3 . 219 .

®1 EEMHH DMSO AAMERIZEBEELE(LSM,A,,)

DMSO & ARPE19 HUVEC HELA HLEC MIO-MI OCM-1 RP-RPE S75-Fron

SEXE4 131 0.98 128 0.51 L12  1L.74  0.60 0.90

0.1% 1.29  0.91 .16 0.53 1.12 1.67  0.57 0.83
0.2% 1.35 0. 85 114 0.54 115 144 0.54  0.81
0.4% .22 0.77 .17 0.58 1.15 1.38  0.54 0.79
0.8% 1.08* 0.70 1.08" 0.55 1.15 1.28"  0.50° 0.78"
1.0% 105" 0.64"  0.99° 0.55 L07*  1.22°  0.46° 0.79"
1.6% 0.84" 0.39" 104" 0.46° 1.07" 0.99" 0.44" 0.67"
F 19.210 82.850 2.750  2.700  0.830 17.690 22.290 8.700
P <0.001 <0.001 0.016  0.017  0.547 <0.001 <0.001 <0.001

W 5% H 40 25 G BB 4,0 P<0.05 (B[R &K JF 2 40 #
Duncan #;%;)  DMSO: — H 3L 7§/ ; LSM : 55 /N — e 34 % ; ARPEL9: A
0 JIE £ 2% B2 20 i ik ;s HE LA« B 250988 40 i A ; HUVEC : A I JR i bk i
N AN s HLEC : A SRR b B2 20 Ji ik s MIO-M1: AR ) i Miiller 4
Jf Ak s OCM-1 : A HR 3 5 5 2 3 98 441 Jitd ik ; RPE : W0 19 I8 ¢4 3% | J2 5 S75-
Fron ; A I 55 2 4 440 i ik

2.3 AKX DMSO (1) B0 P

AN T) 24t g % DMSO fy UM A [], HT DMSO A4k 2
%) 24 35 1 (A 5532 40 M A 2 10 0T 2L V) 2400 9%
Z Lok 325 R [ 40 i 4F DMSO iy sk v . 45 5 2 B
HUVEC Xf DMSO f) #: ¥ 5 8508 ( DMSO (1% 850 /N8 P 14
B BEHAL) , J5 A8 RPE 41 g fl OCM-1 41 gk 2z,
MIO-M1 . HELA fil HLEC 41l g %t DMSO it 2 ¥ i 52 1
Bk (E 1), DL OCM-1 41 it 4y 5], i & DMSO {RF14
R, OCM-1 248 J i) T 52 M [5G, 48 e %5t sl 20
(E2) . SHEARRS %50 DMSO 41 1 5 (R B4 % DMSO
HHEAT L #E, 25 FAR IR ZH 55 0. 1% DMSO 2 (7] 41 Jifd % 5t
JCHI AR Ak ,0. 2% DMSO 41 2 it 550 5 45 6 B8 41 il A
B, 1.6% DMSO 41 24 Jf %5 5 W] 9 /b . DMSO Xof 45 Fi
20t 1) e /N TR R RO 2.

_ B G A 2
= 107 X RMAE WL
E 95 FRA AN M2 B, Ak
T 90F FR22 7 % F 41 L /£ DMSO
g 85| o . P FHF M9 40 0 5 1k (A i)

30 i ! ! 1 1 1 5 a8 X IR 4 A0 M TS P Y

ARPE19 HUVEC HELA  HLEC MIO-M1 OCM-1 RP-RPE S75-Fron B, B AR 100,
fRIFIZANM X DMSO fy 3 1 B AS SO, B0 B/, 1% 38 9% 40 i %t
DMSO [ PE AU ARPE19: AWM 5 €5 2% 1= j 4l it #k ; HUVEC :
NG T 8 1.5 P9 R A0 s HELA 5 35008 40 it Ak s HLEC . g tR 14 1
B 240 Jf i s MTO-MI1 . A I BE Miiller 2 fid #k ; OCM-1 : A HR 75 45 JiE 5,
ZJ% A0 LAk ; RP-RPE . J5/X RPE 40 Jifg 5 S75-Fron : A I A £ 4 240 i
B s LSM : fe/h — e ¥ 5

HUVECZH DMSO (1) 7 % 5 ¥ 4 1R 5 808 /Dy,
HUVEC FlJE X RPE 4l g 7€ DMSO {KFL 3%k 0. 1%
G P R, HLBE# DMSO {443 B0 16 It 0 F %
T S75-Fron £ DMSO R FH 453 %k 4 0. 2% B 28 M 15 P FF

AT, Z 5 HR DMSO R FR 70 g i 38 i, {H 20 i
& PERFFF 1S, ELE) DMSO (KB B0 1. 6% I, 20 Y
PR — 2T B fH L DMSO /9 fe /A 2 R B 2
T HUVEC FI RP-RPE 4fi Jfd 21 ; MIO-M1 41 Ji 1 4 75 A
[l (A FR 73 Ky DMSO TR A2 A R (B 3) 6

B2 OCM-1 4%t A [E 4 72 4> £ DMSO Byt =Z 4 (x100)  ff
& DMSO R B3 B0 3% in, OCM-1 441 it 1y Tk 32 M= R ALK , 48 iy 250 Jk
AR IE4L B:0.1% DMSO 41 C:0.2% DMSO 4
D:1.6% DMSO 41

X2 DMSOMARKRBEMAMBNEZTRELR

2 Jifa K A e /NA TR (RS 50 P

ARPEI19 0.8% 0. 00
HUVEC 0.1% 0.02
HELA 0.8% 0.02
HLEC >1.6% 0.12
MIO-M1 >1.6% 0.39
OCM-1 0.2% 0. 00
RP-RPE 0.2% 0. 00
S75-Fron 0.2% 0.01

7 : DMSO; — FI L W76 ; ARPE19 : A # 9 JI5% 2 28 |- 7 40 Jifd i ; HELA .
B ST A R s HUVEC : A & % Bk I % P9 B2 40 i s HLEC : AR A 1

B 21 ik s MIO-M1 : AL I Miiller 2 itk s OCM-1 + A HR 4 45 i €5 25 98]
A A% ; RP-RPE : J5AC A0 90 € 28 _E Bz 5 S75-Fron : A JH I 1 £F 4 2 ity Bk

3 g

DMSO J2 b4 B AR (1 % M A7 BLIE ), 55 7 K R
HoA AT HLIE R, I AKE & b i) DMSO AR X i 18 1% 4t i
SRR M TR R 25, R A o AR T R A HLJG R M R A
O/ EE . —MBiA S, DMSO 78 248 it 55 5% W
AR BT B 3 0. 1% ok 20 g G 25 M, (HL 52 B 1
AN TR 48 L DMSO (1 iiif 22 A [8] .  H i B B 25 9 1 IF
RARE R, V5 2 81 25 8 75 2 DMSO Bl %5 LUGE I A 28 iy



. 220 - th ARSI IR R 24 75 2015 4F 3 A48 33 %45 3 ] Chin J Exp Ophthalmol , March 2015, Vol. 33, No. 3

< 12F o =07 T

4] T po I

o 10 -E ﬂ0.6'% |

: :

o8t ) ) . N

= 1 it =0T i

=06 1 =

O = 04f 1

Eﬁ 04p, + | ¥ @ = I S S ! @

= 0 0.10204081.0 1.6 i 0 0.1 0204 08 1.0 1.6
DMSO A 4(%) DMSO KA 44 (%)

= L S 16

= 1.0r ] T T =4t

Hoore L I oL

Hr Hro1.2

E i1 1] P il

=07+ | . s @ = 1op

S 1 [ 1 o

S 06F 0.8fF

L: 06 T TR N N N @ i T S T B 1 @

2 00.10.204081.01.6 = 0 010204081016

DMSO AT 41(%) DMSO RF53 41 (%)

B3 AEEEERERMMEAREER S H DMSO # R 5
A :HUVECGYE # i DMSO (R4 B0 Hm i T B: 74X RPE 41
PR DMSO {h 4 S0 9 5 i F B C. S75-Fron 4 i i 1 7
DMSO {R BB 0. 1% B IR T e L 2 J5 298 DMSO (A BLAM 4 19
DT EL 40 5 A5 P B, >4 DMSO A BLUSM K0 1. 6% B, S75-Fron
AUMTEVESE — 2 F B D: MIO-MI 41 L 3% ¥ 76 A [l 4 B4 4 g
DMSO 41 W &2 f HUVEC : A I5 J4 6 Bk il % P9 5 40 1 ; DMSO ;
ZUHUHEE 5 RPE 90 3 1 Y 5 S75-Fron : AL IBE B £F 26 41 B 5
MIO-M1 : AL JEE Miller 4 ifd b
B R IEAT B AR SZ I . DMSO X HE S U5 11 41 it 0 40 g
PRI BEPEDT IS D o ARBESE K B ,0. 1% 1Y) DMSO Jf3E
A 4 M 21 ,0. 1% (9 DMSO %t HUVEC 7R T #1
YERT . #JsAL RPE 40 g F1 OCM-1 £ jitg %} DMSO 11§
TR, B /N FER AR S B0% 0 0. 2% , Tl HLEC \MIOM1
F1 ARPEL9 4t i bk X DMSO ANk, S48 JUIR A 21 2
20 fe /N AR R O3 BB AR, L 28 20 i X & 41) DMSO
R - e A D) SO B W R e 7 N =
TS (6] 48 B % T DMSO ) 2 P B0k R B2 B 2 AN [, X
T8 AR A IRRE A, A B R S 06 A AR S A A AT
AP BEE LG, DAk M9 b B 4l & DMSO
WA 25 . DMSO (1% BB 1288 o 422 30 die /N 8RB
4380, e % DMSO 21 i 35 1 X 25 9 35 % 1% T 4t . MIO-
M A2 Ath B 20 280 40 Jf Tif 57 47, ) fig 5 Miller 20 it 7€
IR AR AR A O, B B A I 4 )23, %) 3 1k Y 7K A2 g
J1# 5% . HLEC X} DMSO B %4 1iif 52 1 v] & 5 H ) e
A, IR 22 1 AR B R A B A s ) B IRIE EZ fE T .
TR E LRI TR S AR AR KA
S, AR 200 o S ok 7 1 O AR

VFZ RIR W a8 G 25 W i K i PR AR 22, il &
T At vE B R A5 TE SR AT 2 W) 0 0k S0 I R S AR
LI 700 B T 3% e 700 0 LR AT v A L B v 2 W Y
PEF AT ARG 1 AR 525G 36 B DMSO 1E Sy 44 A1 5 & 1)
BRE I, I 5 AS T R BL43 % DMSO X} 8 Fl 41 fifg i) A= K
PPHIVE 45 5 22 0] DMSO Xof 41 At 745 14 B 4 A 40 5 i
KT 45 50. 1% B9 DMSO Xt %843 40 M, 2 79 Kz 40 it
FEAEEETEAE D, 32 708 3 ol 41 M 7 9 A7 52 56 i 22 R 4

e /N R B4y B DMSO, i H — & B A 5 k&
DMSO A R F 4% 9 DMSO X H& .

2%k

[1] Leong MC, Vedula SR, Lim CT, et al. Geometrical constraints and
physical crowding direct collective migration of fibroblasts [ J/OL ].
Commun Integr Biol,2013,6 (2) : €23197 [2013-3-20]. htp.//
www. ncbi. nlm. nih. gov/pmc/articles/PMC3609846/. doi: 10. 4161/
cib.23197.

[2] Szurman P,Kaczmarek R, Spitzer MS, et al. Differential toxic effect of
dissolved triamcinolone and its crystalline deposits on cultured human
retinal pigment epithelium ( ARPE19) cells[ J]. Exp Eye Res,2006,
83(3) :584-592.

[3] Nakamoto K, Urasaki T,Hondo S, et al. Evaluation of the crystalline and
amorphous states of drug products by nanothermal analysis and Raman
imaging[ J].J Pharm Biomed Anal,2013,75:105-111. doi;10. 1016/
j. jpba.2012.11.020.

[4] Parhi P, Mohanty C, Sahoo SK. Enhanced cellular uptake and in vivo
pharmacokinetics of rapamycin-loaded cubic phase nanoparticles for
cancer therapy[ J]. Acta Biomater,2011,7 (10) :3656-3669. doi: 10.
1016/j. actbio.2011.06.015.

[5] Bertelmann E,Pleyer U. Inmunomodulatory therapy in ophthalmology-is
there a place for topical application? [ J]. Ophthalmologica, 2004,
218(6) :359-367.

[6] Nachajski MJ,Zgoda MM. Selected Rofams as a micellar solubilizers for
diclofenac and naproxen in the environment of the standard vehicle for
eye drops[ J]. Polim Med,2005,35(3) :39-47.

[7] Bishayee A, Rao DV, Bouchet LG, et al. Protection by DMSO against
cell death caused by intracellularly localized iodine-125 ,iodine-131 and
polonium-210[ J]. Radiat Res,2000,153(4) :416-427.

[8] Pal R,Mamidi MK, Das AK,et al. Diverse effects of dimethyl sulfoxide
(DMSO) on the differentiation potential of human embryonic stem cells[J].
Arch Toxicol, 2012,86 (4) : 651 —661. doi: 10. 1007/s00204-011-
0782-2.

[9] Fiore M, Degrassi F. Dimethyl sulfoxide restores contact inhibition-
induced growth arrest and inhibits cell density-dependent apoptosis in
hamster cells[ J]. Exp Cell Res,1999,251(1) :102-110.

[10] Adler S, Pellizzer C, Paparella M, et al. The effects of solvents on
embryonic stem cell differentiation[ J]. Toxicol In Vitro,2006,20(3) :
265-271.

[11]Leschey KH,Hackett SF,Singer JH, et al. Growth factor responsiveness
of human retinal pigment epithelial cells[ J]. Invest Ophthalmol Vis
Sci, 1990,31(5) :839-846.

[12]Gong L,Wu Q, Song B, et al. Differentiation of rat mesenchymal stem
cells transplanted into the subretinal space of sodium iodate-injected
rats[ ] ]. Clin Experiment Ophthalmol ,2008 ,36(7) :666-671. doi:10.
1111/j.1442-9071.2008.01857. x.

[13]Chen M, Muckersie E, Robertson M, et al. Characterization of a
spontaneous mouse retinal pigment epithelial cell line B6-RPEO7[ J].
Invest Ophthalmol Vis Sci,2008,49 (8) 3699 -3706. doi: 10. 1167/
iovs. 07-1522.

[ 14 ] Gutiérrez-Praena D,Pichardo S,Jos A,et al. Biochemical and pathological
toxic effects induced by the cyanotoxin Cylindrospermopsin on the
human cell line Caco-2[J]. Water Res,2012,46 (5) : 1566 - 1575.
doi;10.1016/j. watres. 2011. 12.044.

[15] Prabhu BM, Ali SF,Murdock RC,et al. Copper nanoparticles exert size
and concentration dependent toxicity on somatosensory neurons of rat [J ] .
Nanotoxicology,2010,4(2) : 150-160.

[16]Lee SH, Jaganath IB, Wang SM, et al. Antimetastatic effects of
Phyllanthus on human lung ( A549) and breast (MCF-7) cancer cell
lines[ J/OL]. PLoS One,2011,6(6) : €20994[2013-3-21]. http://
www. plosone. org/article/info% 3Adoi% 2¥10. 1371% 2Fjournal. pone.
0020994. doi:10. 1371/journal. pone. 0020994 .

[17]Vicari L, Musumeci T, Giannone I, et al. Paclitaxel loading in PLGA
nanospheres affected the in witro drug cell accumulation and
antiproliferative activity[ J/OL]. BMC Cancer,2008,8 :212[2013-08 -
26 ]. http://www. ncbi. nlm. nih. gov/pmec/articles/PMC2519087/.
doi;10.1186/1471-2407-8-212.

[18 JHou J,Li Y,Zhou Z et al. Antiproliferative property of hexadecyloxypropyl
9-[2-( phosphonomethoxy) ethyl ] guanine (HDP-PMEG) for unwanted
ocular proliferation[ J]. Mol Vis,2011,17 : 627-637.

(ki H 39 :2013-09-30)

(A4 T o khIE)



	36_yk3ml_PS.pdf
	36_yk3a_PS.pdf
	36_yk3b_PS.pdf



