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Abstract

e AIM. To observe the efficacy of vitamin A palmitate eye
gel and carboxymethylcellulose sodium eye drops on
prevention of dry eye after phacoemulsification.

e METHODS. Ninety patients ( ninety eyes) with age -
related cataract enrolled in our hospital from March 2016
to August 2017 were performed phacoemulsification with
intraocular lens implantation. They were randomly
divided into three groups as control group (n=30),
treated group | (n=30) and treated group Il (n=30).
The control group was administered with tobramycin and
dexamethasone eye drops for 15d as the basis therapy. In
treated group |, patients were administered with
carboxymethylcellulose sodium eye drops for 30d based
on the treatment of the control group. The treated group
Il was administered with vitamin A palmitate eye gel for
30d on the basis of the treated group |. The dry eye
symptom score, corneal fluorescence ( FL ) staining
scores, breakup time of tear film (BUT) and Schirmer |
test (S | t) without topical anesthesia were examined in
1d before operation and 15d and 30d after operation.

e RESULTS:. There were no statistically significant
differences in subjective symptom scores of dry eye, BUT
values, FL scores, and S | t values among the three
groups before treatment ( P>0.05). After treatment, dry
eye symptom scores, FL scores, and S | t values
increased at first and then decreased with time. BUT
values decreased at first and then increased. Fifteen and
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thirty days after surgery, dry eye symptom scores, FL
scores, and S | t values were significantly lower in the
treated group | and the treated group Il than in the
control group. While BUT values were significantly higher
than that in the control group. The dry eye symptom
scores and S | t value of treated group Il were
significantly lower than the treated group | , and the BUT
value was significantly higher than that of the treated
group | (P<0.05).

e CONCLUSION: Phacoemulsification combined with
intraocular lens implantation has a certain damage of
ocular surface tissue on the initial stage. The application
of vitamin A palmitate eye gel combined
carboxymethylcellulose sodium eye drops can improve
the dry eye symptoms.

e KEYWORDS:. vitamin A
carboxymethylcellulose  sodium
eye; phacoemulsification

palmitate
eye

eye
drops;

gel;
dry

Citation:He Y, Hong WW, Zhao HY. Vitamin A palmitate eye
gel and carboxymethylcellulose sodium eye drops on prevention of
dry eye after cataract surgery. Guoji Yanke Zazhi ( Int Eye Sci)
2018;18(7) :1264-1267

HE

B BT AR AR 2 A e 1R g HR H B e B R R L 41 2
RN B FLACER A N TR AR S TR
FiE I 2016-03/2017 -08 753 Be AT 14 PN b A5 3L 4k
BRA N T Al BRAAAE AT A I A8 AH D& 1 N s 2 90 4]
90 AR, BEALAT A =41 . X R AL T LA Z- A 55 K b ZE K MR T R
W15d3R77 1 4L, 76 x) BRAL v 7 Sty b7 DUSR W S 21 4
RN 30d; 3R 97 AL, 7e3R97 T 4i3Eht 7 DA g
R A FRIRBREE IR FHEE L 30d, 40 3 TR AT 1d FARJE 15,
30d #47 T 0R 3= AR IR I 43 | TH B 224 A 8] ( BUT) A6 A |
FANEDE R Y0 (FL) FHB WK IR (S T1)

ZER LR 1d, =4 T IR AR PE 4 BUT {H ., FL
TEAM S Tt HERB TGI8 L (P>0.05), TH5E,
S A B T IR FAERIE 73 (FL IF50 A1 S T o B A 1] 4
KBRS TH G B 3, BUT (8 2 Je ARG TH e #a i,
ARJF 15.30d, 3697 T A ANEYT 1418 E TR A R IT
g3 FLPEARFLS T ¢ {53 8 A8 F X 4], BUT {H 31 &8
TR, HA YT T4 T HR 00 EA> A S T« (514
R TIRT T4, BUTE & TRy T H, 2% A
HEit2#7E L (P<0.05) ,

2538 . (N A FLILEA N T AR AR 5 4 A7 7E
—E LR R R, SR SR IN FH 4 A R A i R R AR



Int Eye Sci, Vol. 18, No.7 Jul. 2018 http . //ies. ijo. cn

JHTRJERIR 7 82 PP R 2T A 2% 00 IR 90 T A7 20 o4 38 R 3 R
15 100 B Rl PRAE AR

K AR A R IR IR T BRI R S 2T 2 K 40
THE AT A

DOI:10.3980/j. issn. 1672-5123.2018.7.23

SR <Al BEoial, BOREIE. A= R A RrthE R IR IR T BRIk &
R TP ST 2 2 Bl N RS T IR 35087 . (= PRAR 2%k 2018 5
18(7) :1264-1267

03ls

SRR RIA S WP IN N N TSP ORZE A
B/ T @a I EAR R E RIS o AN
BEyAIr M E e ik (IR RIS R B, o R AR
MRS s B L AR | S R R 41 OGS T IR AT
ARD AR TR R, I, X B R RS T AT
X PRGN i L IR AE AR JE R dE B, BEAE 2 WA 5T
SRAHEAF A R TR e IR P 458 e i R R 2T 4 3 B IR v
IGIT N R 5 T IR AR I BUAS B A B a PRI 5 R
AWK —EBA T AN B A ZLARE A A T iR i
ARG THREG TR o 3T LU ERFE3 5, AR5
PR LA 22 A s el 2 1 IR P R e 0 8 R R &7 2k 25 A R
TOAT I P BEAR P L AL N T i R AR 5 AR 110 4 i A 56
PR 1PN B BB R AT T I, ORI FE AW AR S5 3 TR 3
WRE R L 2 H IR AR e PR 0 2 M, LU A I R 1 I B S5+
HELRE TR () 35 537 R T $ A i
1 X &MF*E
1.1 335 ARBEGE R a2k BE LT BRIG R A 5T, 2k X
2016-03/2017-08 #EF& e AT P B 75 LA B A N T
ARMAE AT AR BYAFREAH M 1 P B 90 5] 90 HIR , JHrp
38 MR, 40 52 W AR 43 ~ 73 (K34 61.32£10.56) %,
K HIBEALXT BB 58 1 1 7 Wk S8 3 43 — 4. % B4 30
%130 R, Hod 58 13 4 13 W), &2 17 4] 17 R, S 4R 2
62.63+9.98 % ;3697 1 241 30 1 30 AR, Hip 5 12 5] 12 HR |
22 18 151] 18 M, “FHY4EH 60. 63+10. 38 % ;3477 11 41 30 1)
30 BR,HrR 5 13 1 13 HR , %2 17 191) 17 BR | SEA494EH% 62. 21+
10.54 % YR ABRUE . To 4 B R 05 ) AF 0% AH O 1% 11 PR e
B HEBRPRUE . (1) RFTA IR T TR Bl
BT 1R AH OGS AR 512 W o 1 TR E S G B R 2 R B A
(MGD) #5 (2) A HOGHR dm BERDIR AR R AR5 BE IR
W 5 (3) la INATHR RO L BEAR S AT IR MG 52 5 (4)
6mo P It AN TIHW S IR & (5) A JE KB 37 % |
S TR R R I 2R G M L B AR A S5 465 4 4 2 T
ZEGAE \Wegener N ZFIP 45 H B fopie My, —HEH
PRI AL L AP IS5 — M ok 8, 2 R G # B X
(P>0.05) , AR [tk ARBFIT LT Be e BE 2 bt St i,
TG BB WA 5T Y S IR A S A R
1.2 7% A BEARIATIRE AL, H i R —17
BEAAT A IS 11:00 A2 U) 1189 (N Bl A FLALBR A AT
R AF AR, BEEFEXNFRYIERZ, JFEE
HUE R A
1.2.1 FAZE MEA. KRG 1 ~3d RIS T 3g/L %
T ZE N 10g/L Hu ZERFATIR M SR, 5 H 6 K RJG 4 ~
15d B H 4 K, ME R ARIR B ERITEIT . 3697 T 4. 7EXT R
ZH ) SERE R H SR AT A R AN IR SR, B H 40k,

Tel :029-82245172 85263940  Email : 1JO. 2000 @163. com

®1 ZHAEETFRIWERESLLE (x%s,43)
2H ) A% ARAT1d AJ5 15d AJ5 30d
popiizEa) 30 0.37+0.56 1.63+0.89°  1.20+0.76°
WIFTH 30 0.3620.49 1.20+0.61%° 0.83+0.53"°°
WIFI4 30 0.3320.55 0.87+0.57%%¢ 0.53£0. 51"

F XA AT 3g/L ZATER R 10g/L HZERFA TR I IR
TRYT 12 FET REZH A9 AL FH R HH R 24 2R 0 R TR
YT WA 73R T ARy 3Eat DM AEA - A AR R TG 6 A 0
R .*P<0. 05 vs [AZHARA] 1d;°P<0.05 vs [RIZHAR)G 15d;°P<0. 05
vs AR [F) I E] f5 X BB 46 ;5 P<0. 05 ws AR RN A] 3477 1 42,

PESE 30d; 7697 4. 7eiRyT T ARy Emt Lom A 442 A
FERE BR IR EE RSV IR B H 3 IR, 145 30d.,
1.2. 2 NEIERMQEF %
1.2, 2.1 FIRERERIES R THIR FAERPES ]
B AR 1d MRS 15.30d H [F/l— B4 7 1R 3
SLAE PR P43, HRAE B 3 A0 s ACRE PR AL 45 3 e 55 B2
S SRR Kbe i IR IK IR IR LR Ay kL0
A3 R TEIH BARGE 51 43 AR R BN 52 40k (A1 1 B
FEANIE 53 430 H BLR RS B B A ANE
1.2.2. 2 BIERRE TR A BREYWTAMN 1. ARF
15.30d H 7] — B U 47 7H B i 24 i) (8] ( break —up time,
BUT) \ﬁﬂﬁ}’_’tﬁ[ﬁ%%@( fluorescein staining , FL) FIVH T 43
WS (Schirmer T test,S 1 t) K2, K28 3478 43 K [R] — i)
58 R, (1) BUT MZE K JC 1 Az BEER K2 W 1 25 6 R0
SRR S U SR R H BOR 5 | 7E BT OB A Ok
TEL IO RE 1 bR H T B R ) A 1 AN H Bk
R, (2) FLK#A . BUT WA 25505 , 26 4B AT
WO TR A L BT AL BT 4%
B, K R Y i AR A G 25 IR, LR A5 2 R Y
WHRPONEI, PFobrifE . JTOE @Idh 0 4, JUE stk
E@iC 1 o RESREGICH 2 o BeREGICH 3
O35 25 G IR B B AR A I FL PF4-E, 350 ~ 12 43,
(3)S1 U  TE TR E R AIRA T, % Smmx35mm H
WA YEAR AR Smm AL 4T &, B TAEBEEEh A 1/3 27
Ak Smin J5 BOH IEACS, T I ACAR IR IB K
Biit2E 4007 . R FH SPSS 19. 0 B #EAT 8814047, £
W RIS J5 R OB IE S A, DA B bR i 25 (ks ) R
7~ HLEEHE 28 Levene K6 7 2557, — 40 4 45 WAL 45
B L AR FH o A2 000 e 500 1 T 25 W, i — 20 T T LA
FFH LSD—t #5585 Dk P<0.05 LR A G ITHE L,
2HR
21 ZHEETREMERFSEE ZHAEFTM
HIJE TR AR RT3 L8, Z R A G F B L (F =
10.376, P, <0.01; Fyp = 11.376, Py, <0.01; F, =
8.421,P,,<0.05), AR 1d, =4 £ T IR 3= VAR PF
NEFIE L (F=0.039,P>0.05), THi5, 44
AR T HR 2 LA TR 43 257 il B () 28 4 52 S T v I BRI
P, ARJ5 15.30d 3697 41 3697 140883 1R 00 IR
V3 LT X IR, By 4183 T IR 0RO
R EARTRYT A, 2R A SR L (P<0.05) , U
#1,
2.2 Z/HEE BUT WItkE =41 ¥% THWiHI/5 BUT Lt
B, EFAGIER L (Fyy =9.218, Py <0.01 F iy =

1265



EfRIERIEE 201B8F78 $£18% F7H

http://ies. ijo. cn

STUEH B EM TR 14, 2R AERIT#E X (P<
0.05),WL5 4,
3itig

BHiE.029-82245172 85263940 B =55 1J0. 2000@ 163. com
x2 ZHEEBUTIILLER (x%s,s)

ZH 5 A% ARui1d ARJG 15d AJ5 30d

Xif W 2 30 10.09+2.42  7.16+1.23" 8. 17+1.42%°

WIF T4 30 10.12£2.36 8. 12+1.45°°  9.01+1.745%¢

w4 30 10.07x2.28 9.14x1.52""% 10.01+1.79"""¢

XTI 45T 3g/L Z AT R M 10g/L #b FEKFATH IR B IR
IEIT T AL AR HRA A SEAl_E I R P LT 4 22 4 MR v s R
I DAL ZE3RYT T AR BEaE LM 4E A2 A AR 198 G 6 s U
R ,*P<0. 05 vs RIZAAF]T 1d;°P<0. 05 vs [FZHARJF 15d;°P<0. 05

vs FH RIS [R] 55 % BE4H 5 5 P<0. 05 vs AH[EIRTR] 59697 1 4.

£3 ZHBEEFLITFSHLE (x%s,55)
2051 A% RHT 1d RJF 15d A5 30d
X HRZH 30 2.20£1.21  5.73+2.18"  4.53+2.24%°
WITT4 30 2.17+1.32  4.43+1.83"°  3.40+1.98""°
BIFI4 30 2.23+1.28 3.47+£1.72%%¢  2.57+1.36°°

AT REYL AT 3o/ L T E R A 10g/L H ZEAAN IR 5 R
VAIT T AL AEXT BRAL A9 SR T AR HH S & 4 2R Ak AR AR
I T4 AEIRYT T ARYERE 2 A R A A A 3 1 0 U
R, P<0.05 vs [AIALARHT 1d;°P<0.05 vs [FHIARG 15d;°P<0. 05
vs FH[R] A [R] A5 % FE4H 5 5 P<0. 05 vs AHRIEFTR] 59697 T 4.,

x4 ZHEES|tRBEROILR (%%, mm/5min)

20 51 MR% Anr1d ARJF 15d ARJ5 30d

Xof A 30 12.0222.62  16.63+3.46° 14,612, 42%°
VRIY T4 30 12.11+2.58 14.52£2.57"°  13.26+2.23"°
VEITI4 30 11.91£2.45 13.25+2.31%%% 12,1242, 02°%¢

SR AT 3g/L BATEEE A 10g/ L Hb FEAAN R I8 5 1R
YRS T AL AR REAH %) Sty - Jm P 9 Y BT 24 2R b ik R VB B
9T WAL IR 1T AR SEmt DA R A RSt BR 1 v it vk
R ,*P<0. 05 vs [FJZHARR] 1d;°P<0.05 vs R AR)T 15d;°P<0. 05
vs FH ]I A S % BE2H 5 5 P<0. 05 vs AH[EIBF ] AAT7 1 4H

8.340,P,;;;,<0.01;F ., =8.714,P,, <0.05) , Affi1d, =
HAH BUT 25 K418 XL (F=0.003,P>0.05), T
TG , 25 4B BUT YIBER A E K e FRAR S TH ka3,
ARJG 15.30d, 3697 T 41 /97 4183 BUT ¥ 3 & Xt
M4 Hyayy D4 BUT W& TiRyr 1 41, 273 HE
Giiter i L (P<0.05) L2,

2.3 =HEE FLITSHER Z4HEE T WS FL ¥
SR, 22 5 G L (F = 10.529, Py, <0. 01
Foy=8.151, P, <0.01; F,, =12.775,P,, <0.05), &
i 1d, 4 EH FLIFA 2R T2 X (F=0.003,P>
0.05), THijm, 4 2H &% FL P45 1 Bl i 18] 4 K 5 56
A RS ARG 15 .30d, 3697 1 4 3677 T4 E FL
TE 8 AR X IR, R G 15d 3697 T4 B E FL 1E5
BERTHET LU, ZRA5%IF¥E X (P<0.05), W
%3,

24=HEES | tIXABERWLEE —ABHE TG
ST e HL#E, 22 7 A Ge it 2 5 L (Fyyy = 10.977, Py <
0.01;F,,=9.396, Py, <0.01; F,, =6.960, P, <0.05) ,
ARHT1d, —HEH S [HEERLRITFE L (F=0.226,
P>0.05), TG, &4 EHE ST t 5 RE A [A] 4E 4 2
TR, RE 15,304,397 T4 347 1
HEHES Tt EHYW B FM TR, Higr TAH R A

1266

H A, A R 75 ZLARIE A N T de R AR &R
IR T RE R B F B Y (R R W, (A
PR I 7 LA B N T A R AR AR AR BB A 38 I 2 3 R
IR F T BE S5 KU, NMTE AR JS TIR . A E2AA LT
JUAS IR (1) 1% FARIHHR 22 21 21 B9 HLAR M 353405 7T K i
IS RS 285 RS 200 e o 92 1T & A RO 1 e A, DA T 5 30
AJF B E M TR 5 (2) FARYD A A IR A B 2
(4 S I RE 5 RS A R e ek R 0 5 (3) RS R
FATLIRR Y Ko W R T 2% Tk 22 TR Y mT 5 350TH AR S P B
R MO R FLAR A N TR AR R A B TR
JE AT AR B B A IR T IR R BRI R A T IR E
ARD D BUT S T o S T HRAE 59 2 WA I 38 4, 1T I
W H A5 1) Rl B RS 2 Ik, T FL S 2% 2 ST AG £ B 25 1f 6
EREMNE RS LSS ARG R BoR, AP
A FLBA N T R A ARG, ZH B E BT
AR =5 00 RE R 7 43 5 AR A B R m A B4, HR 5 15d
BUT 45 R ABORHET 1d B 8BRS, FL IF43F0 S T o BT 1d
W3 (¥ P<0.05) ; X AR S 30d B9+ IR 3= W AE
RIFS3 S BUT FL.S Tt K A 45 5 BEOR G 15d B ek
HE(P<0.05), HE5RATMH L A B EMEER (P<
0.05) , RAHNEFARFAGHCHEME 7 EHHK
ST IARY S, T B 2 21 FH AR E MR R B, AT
7 AR RE L T HRRER 1T 1 P B LA AR IS RN 22 A
B 2 b FE KA MR YR AME Al 7 B T B s () S < 3% ¥ ik
BT HREAR , B TH R D RE 0 5 R [T AH L 22 A HoA 4
23 X (P<0.05)

H A R X T AR AE 93697 22 U TIHWEAR
Ao N N T I T A7 3L R e MR BR T 1 S5 BRI
THEARTEREIR , FARA S T IR & B 3, R 2 4F
2 2R AR IR 5 TH R R 73 pH (B AR, B BAT SR Y
FHPRME , AT A OB HARE R T R, A sk [ERG BRE f E 235 1 3%
T S AR A T R 0 O 2 R R Tl e
SZAVLZE BERI £ RS A A 06 21 R T 22 fige R 358 7
Krle TTIRAEAERER . BEAk, R B A 4 R AN IR A &
BB TR0 200 A R G 1 I ) 43 X B 440 i 4 451493 B
THEAS DI RE B3R . AWF SR 45 - B, RJF 15.30d,
YT T ARy IR 3 0 AR 43 S BUT (FL.S T t K £ 45
S5 [R] B ) % B A A B3 25 R (P<0.05) , R EH
KRN FH 2 A7 B 25 M ZE KR i AR VB AL ik 3R 7 i Sk A
T LA H L 2T 2 AN IR IR T v A G R R A R R
THRAEAR

b A ETHW M E BN o 22—, H T A 25
YU IGIE RN oAb T, AR R 4EA R A g
BE AT U T 240 MR R S ST B R AR R R A Bk
Rz fafe = TalAs, LA 5 AR 20 2 3 1 o7 B JoR AR 1 R
NG A B 338 % VA O, ]y 40 i A AT 2 41 R 4
JEE L YA A S HA R SR R A M 224y A
FH X A0 B i R AR B i R A B



Int Eye Sci, Vol. 18, No.7 Jul. 2018 http . //ies. ijo. cn
Tel.029-82245172 85263940 Email .1JO. 2000 @163. com

R P2 B 6 e 2 — b LA 5 02 18} 980 ( polyacrylic acid, PAA)
AR IS T EHLAS 27 B 1 390 19 N AR, BE BB A AIUE K
AR MR i I 18], SCRERE In4EA= 28 A Wl AWt
TR, T TABE AT 15.30d (19 B 2 AR T 43
B AT BRALAING T T4, I BEYR Y7 I 1E] S 4 T HR 3200
FERBGE A .55 (¥ P<0.05), FL HIS [t K451 W
/N, ARG 30d, 3697 TALR FLAE A1 S T o {55 AR AT H AT
B 22 5 (2 P>0.05) R I4EA 3R A A R P B I B AT
RAF A 5 A B R A THR N RE RS VE I 53677 1T 415 TR i
)% SR ZH b4 BUT FL #1S Tt e A5 45 R A 3% 2% 5
(P<0.05) , 105 R EAYT T2 HABRAS 30d (9 FL (A
TeZEFHMN(P>0.05) , H e g5 R W E k8 (P<0.05) %
AR J5 70 10 FH 22 A1 7 28 4 ZE R AR R Y SR Y S 21 4k 3%
B IR A LA b AR A R A R R R TR BRI SR T
REAT R i AR5 T IR 2 ULAE R, i s T J5E 0 R 1 2R A1 £
i

Zi BRTIR ARG R W], A B R LIRS N TR
AR AR5 TEFRA FABI7 S A5 1 58 A 2 7 1) B i B 3K 5
NAEAE R A R R ISR R P 58 I S PR TP ik 21 4k 2R ARG TR
WA RE S D8 A 8 1 R S AR AR 380 A8 k3 TH I AR e
P B 5 TR T LAY FA EEA547 , 0 3 e 1 N e A R Y
PR J5 e ) F AR
SE 3k
1 Ianehenko SV ,Sakhnov SN, Malvshev AV et al. Treatment of chronic
allergic blepharoconjunetivitis. Vestn Oftalmol 2014 ;130(5) :80-84
2 AR BRI, WGETHE A5, 1 PR AR LA IR IS A TR AR
ARG R R IGRIHT. IRBEHERE 2014 ;34(5) :448-450
3 Movahedan A, Djalilian AR. Cataract surgery in the face of ocular
surface disease. Curr Opin Ophthalmol 2012;23(1) :68-72
4 Oh T, Jung Y, Chang D, et al. Changes in the tear film and ocular
surface after cataract surgery. Jpn J Ophthalmol 2012;56(2) :113-118
5 Khanal S, Tomlinson A, Esakowitz L, et al. Changes in corneal
sensitivity and tear physiology after phacoemulsification. Ophthalmic
Physiol Opt 2010;28(2) :127-134
6 PR IRBLE S S B 2. T IR IRIZYT % AR (2013
4F). PRI 2013;49(1) : 73-75
7 Macri A, Rolando M, Pflugfelder S. A standardized visual scale for
evaluation of tear fluoresecein clearance. Ophthalmology 2000;107 (7) :
1338-1343
8 Ke Y,Bao Y, Jian Y, et al. Efficacy of 1% carboxymethylcellulose
sodium for treating dry eye after phacoemulsification: results from a

multicenter, open - label, randomized, controlled study. BMC

Ophthalmology 2015;15(1) :1-10

9 Kasetsuwan N, Satitpitakul V, Changul T,et al. Incidence and pattern
of dry eye after cataract surgery. PloS One 2013;8(11) :e78657

10 Sutu C,Fukuoka H, Afshari NA. Mechanisms and management of dry
eye in cataract surgery patients. Curr Opin Ophthalmol 2016527 (1) .
24-30

11 Cho YK, Kim MS. Dry eye after cataract surgery and associated
intraoperative risk factors. Korean J Ophtalmol 2009 ;23(2) :65-73

12 Lemp MA. The definition and classification of dry eye disease : report
of the Definition and Classification Subcommittee of the International Dry
Eye Work Shop(2007). Ocul Surf2007;5(2) :75-92

13 Belmonte C, Acosta MC, Gallar J. Neural basis of sensation in intact
and injured corneas. Exp Eye Res 2004;78(3) :513-525

14 Cetinkaya S, Mestan E, Acir NO, et al. The course of dry eye after
phacoemulsification surgery. BMC Ophthalmol 2015;15(1) :68-72

15 Han KE, Yoon SC, Ahn JM, et al. Evaluation of dry eye and
meibomian gland dysfunction after cataract surgery. Am J Ophthalmol
2014;157(6) :1144-1150

16 Foulks GN. Challenges and pitfalls in clinical trials of treatments for
dry eye. Ocul Surf2003;1(1) :20-30

17 Lee JH,Ahn HS,Kim EK, et al. Efficacy of sodium hyaluronate and
carboxymethylcellulose in treating mild to moderate dry eye disease.
Cornea 2011;30(2) :175-179

18 Simmons PA, Vehige JG. Clinical performance of a mid - viscosity
artificial tear for dry eye treatment. Cornea 2007 ;26(3) :294-302

19 Garrett Q,Simmons PA,Xu S, et al. Carboxymethylcellulose binds to
human corneal epithelial cells and is a modulator of corneal epithelial
wound healing. Invest Ophthalmol Vis Sci 2007 ;48(4) :1559-1567

20 Baudouln C,de Lunardo C. Short—term comparative study of topical
2% carteolol with and without benzalkonium chloride in healthy
volunteers. Br J Ophthalmol 1998 ;82 (1) :39-42

21 Kim EC, Choi JS,Joo CK. A comparison of vitamin a and cyclosporine
a 0.05% eye drops for treatment of dry eye syndrome. Am J Ophthalmol
2009;147(2) :206-213

22 Toshida H, Tabuchi N, Koike D, et al. The effects of vitamin A
compounds on hyaluronic acid released from cultured rabbit corneal
epithelial cells and keratocytes. J Nutr Sci Vitaminol 2012358 (4) .
223-229

23 Tabuchi N, Toshida H, Koike D, et al. Effect of retinol palmitate on
corneal and conjunctival mucin gene expression in a rat dry eye model
after injury. J Ocul Pharmacol Ther 2017333 (1) ;24-33

24 Kubo Y, Arimura A ,Nakayasu K, et al. Effect of vitamin A palmitate
on the synthesis of mucins in cultured conjunctiva. Nippon Ganka Gakkai
Zasshi 1999;103(8) :580-583

25 Toshida H, Funaki T, Ono K, et al. Efficacy and safety of retinol
palmitate ophthalmic solution in the treatment of dry eye:a Japanese
Phase Il clinical trial. Drug Des Devel Ther 2017 ;11.1871-1879

26 Baudouin C, Labbé A, Liang H,et al. Preservatives in eyedrops: the
good, the bad and the ugly. Prog Retin Eye Res 2010;29(4) :312-334

1267



