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Abstract

e AIM. To detect the effects of topical antiglaucoma
medication on the ocular surface structures in glaucoma
patients.

e METHODS: Forty - nine eyes from 35 patients treated
with topical antiglaucoma medication over 3mo and 45
eyes from 45 normal subjects were collected. The
antiglaucoma medication group was divided to subgroup
A (single antiglaucoma medication treated group) and
subgroup B (combined antiglaucoma medication treated
group). The ocular surface structures were performed in
all subjects, including Schirmer | test (S | t), tear film
break- up time (BUT), fluorescein staining (FL), rose
bengal staining ( RB), conjunctival impression cytology
(CIC), goblet cells density ( GCD ), content of
tear MUC5AC.

¢ RESULTS:The results of S| t was 11.54+5.47mm, and
BUT was 11.86+3.13s, and FL and RB score was0.42x0. 61
and 0.37x0.98 in normal control group, which was 8.11+
4.30mm and 7.49+2.62s, and 1.15+0.87, 1.28+1. 08
respectively in antiglaucoma medication group. The
differences were significant between normal group and
antiglaucoma medication group (t=3.395, P=0.001; t=
7.363, P=0.001, t=-4.266, P=0.001; t=7.363, P=0.000) ;
The results of S | t was 9.51+4.76mm, BUT was 8. 46 +
1.24s, and FL and RB score was 0.91+1.03 and 0.85+1.07
in subgroup A, which was 6.34+4.05mm and 6.38x1.25s,
and FL and RB score was 1.84+1.14 and 1.56+1. 31 in
subgroup B. The differences were significant between
subgroup A and subgroup B (t=2.514, P=0.012; t=5.844,
P=0.000; t=-2.992, P=0.003; t=-2.072, P=0.043).
Compared with normal control group, conjunctival
epithelium cells damage was observed in antiglaucoma
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medication group that cell volume enlarged, and
cytoplasm/nucleus decreased. The score of CIC of
antiglaucoma medication group was significantly
increased compared with normal control group (u=6.354,
P = 0. 000), while there was no difference between
subgroup A and subgroup B (u=0.69, P=0.48). GCD of
normal group and antiglaucoma medication group was
(68. 37 = 12. 82)/mm? and (32. 83 = 10. 68 )/mm?
respectively. The difference was dramatically (t=14.610,
P=10.000); GCD of subgroup A and subgroup B was
(39.12+9.35)/mm? and (27.58+8.47)/mm?, which was
statistically different (t=4.530, P=0.001). The content of
tear MUC5AC was significantly decreased in antiglaucoma
medication group (13. 84 +6. 72ng/mL) compared with
normal control group (32.61+8.65ng/mL) (t=11.804, P=
0. 000), while the content of tear MUC5AC was also
significantly decreased in subgroup B (10.67+4.58ng/mL)
compared with subgroup A (20. 17 +5. 84ng/mL) (t=
6.349, P=0.000).

e CONCLUSION: Topical antiglaucoma medication can
decrease tear secretionand tear film stability and damage
ocular surface. Combined antiglaucoma medication
caused severe damage on ocular surface structures.
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Fik A SR BT H IR 259 3mo LA LAY B35 35
49 HIR e R A R 1E X IR 2 45 191 45 HR , 25 W3R 97
R A AL (BN —FP25) A1 B WA (RGN
PIRD S DL 258 ) o X BT AT BB i R A A AT TH R
Z4WITE] (BUT) JHW AR (S T v) SR b o R g
O (FL) G5 bR FRAT YL €0 (RB) S 235 5 B 00 240 i~ A A%
(CIC) Zh4E I MUCSAC A&,
ZR.EHXIISTt(11.54+5.47) mm/Smin, BUT(11. 86+
3.13)s,FL F1 RB $£43 4 (0. 42+0. 61) 43, (0.37+0.98)
S EIT S T 1(8. 11+4.30) mm/5min, BUT (7. 49 +
2.62)s,FL il RB #F4r 4 (1.15+0.87) 43 . (1.28+1.08)
g7 IR LG 25 R A Ge it 2 L (¢1=3.395,P=0.001; ¢ =
7.363,P=0.001, t=-4.266,P=0.001;:=7.363,P=0.000) ;A
WH ST 1(9.51+4.76) mm/5min, BUT(8.46+1.24) s, FL
1 RB P54 (0.91£1.03) 43 . (0.85+1.07) 43;B WA S 1t
(6.34%4.05) mm/5min, BUT(6.38+1.25) s, FL 1 RB IF
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SR (1.84+1.14) 4% (1.56+1.31) 4% ,A W40 5 B W4 AH
2R HAS T FE L (1=2.514,P=0.012; 1=5.844,P=
0.000,:=-2.992,P=0.003; t=-2.072,P=0.043) , 5iF
T RRLAA LL | 25909097 AL A0 445 IS I R 40 i R RRUAR K 3R
% LEAB /IS A RS2 400 B Sk, 25 136 97 AL 1) 45 B2 B 12 400 it =
A E B B, A Z R EZRERZITFE L (u=
6.354,P=0.000) ,A 25 B 21 () 25 IS B 20 M 24 K
BV TG 2557 (1=0.69,P=0.48) . IEH M A L2
YIIEYT AL ARBR 20 6 285 43331 by (68. 37 £12. 82) A/ mm” 2
(32.83 £10. 68) ~/mm’, 22 5% B 3 (¢ = 14. 610, P =
0.000) , HLHEEHRZWIRTT G, A WALF B A AR 4l
FIS 43530 A (39. 1249, 35) A/ mm” K2 (27. 58+8.47) 4~/ mm’
MHER2ZEFBEAG %5 X (1=4.530,P=0.001) , F%
XA B97H W MUCSAC 7% 50 (32. 61 8. 65) ng/ml., 24
Prity 7 4L B9THI MUCSAC W] k2> (13. 84 £6. 72 ) ng/mL,
FHRAGI L (1=11.804,P=0.000) , Fi75 GHR
29RATTIR B AL HITHI MUCSAC 75 1t (10. 67+4. 58 ) ng/ml.
A A WH(20.1745.84 ) ng/mL B B di /> i E E R B # (1=
6.349,P=0.000) .
518 BN YU IR 254 25 3 BUR B TH R 53 Wb 20 |
TH RS e M T R, MR R 4548 32 458, 38 m FH 25 i 28 25 hn i i
T 3
KBIE . HOLIR  HOCIR 259 ; IR R 4544
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H i YEHR B 25076 7 & R F Bl FE R R 24 o
BT i B F I BRI R B3R UK R T # B D R
K AR )7 GR35 R iR 25 0367, R X 2E 75 O IR
R T B R R BT R GHR 259, i ik e s
TR 259355 A6 AN [ A B B T 751, Je 3 oz FH X S 4T 5 '
HR 254 11 B o A B FIR 5 AR 38 R IR A SO Sy 38 i
YU OGHR 2454 58 38 BEAT WS PR L G HR 25 4 o iR 2 2%
FA A5
1 IR E
1.1 W& ZGYIAIT AL IEE 2011-05/2013-11 73R B R
BH 12802 0 R BT YGHIR 2593 22 3mo LA E 1 R
F 35 1 49 HR 5B 16 1] 23 HE , & 19 ] 26 HR ,4F#4 27 ~ 71
(F4448.26+14.17) %, AR T OCIR B & Bk Ja 048 H
YU YRR 2595 A0 FH o LA AR R 2 4, Je H A HR 98 ¢ s
SRS AR s HERRH PR I S 4 B (it FH G 2 100 il 750 Frop
K RMEN R, HAPTE SR Y TS 10g/L BR
I Sg/ L BEM.0 A 2. 5/ L AT AR 5 2g/L TR |
10g/L IR W] 0. 05g/L i FJIKEL 0. 04g/L 75 30 1 Fhag
RIS AR YE OB ER 25 9 i A 2 O
MR AEE TR A 4 (Bl —FP B AR 254 ) #1 B I
H(BEAN 2 A ke 2 FhLL E259) , Hoh A R4 (PRl
i FH—Fh IR R 25 9)) Hud& 17 ) 24 BR Hod 33 8 ) 12
IR, 229 1 12 B, F-24E 08 (48.26+14.17) % ; B W4H (B
AR 2 B2 ALl B 25) B 18 ] 25 R i 55 8
B 11 HR, 2 10 9 14 BR , F394E05 (49.354+13.91) % . W
ZH M SRR A oS 22 25 57 (1=0.329,P=0.768 ;1 =

0.537,P=0.48),

TE O B g e AR R 45 1 45 B, BB 22 4], 4r 23
] AR 25 ~69 (F-1749.33+14.82) %, MR FHG A 0
AR R AR, WEAE JC IR 2 s Tl PO IR s T HR 4
P50 e FA S TOHE R I s TG e 92 400 il 550 AW B MR
i, IEH A5 259967 4 2 18] B9 A5 S PE B0 T He TG
GiitF 25 (1=0.309,P=0.758;:=0.427 ,P=0.784) .
1.2 Fik RERAE. 35 HB 5 Wi 5% ( Schirmer |
test,S I t) JHAEE 240} 1] (break —up time , BUT)  f 2t
ZF Y4 (fluorescein staining, FL) (IR I % FE 4T 44 (rose
bengal staining, RB) 4% 5 EJ 37 41 fO 22 4G 2
1.2.1 S |t W A £ 3 N7 2 T PR TS50 , o o Y V4
R4 Smm x 35mm,  #E K 2F IR A0 J:jf, B e 4K — Ui
S5mm A0 AT E T T a 1/3 SREHS, 4 30mm UE4R 3T
TET IS, VBB IR, Smin 5 BUE 848, NPT &4k
W HRERIEAUAE . >10mm/Smin A 1EH , <10mm/5min
SR W
1.2.2 BUT 10g/L %KM TN, SR ik
Wk HBOR 9 AR 5T FZEBRKT 19 4k i 6 5 A
FESRTTH S , e S f Je — Uk W H 2 TH M B — AT R B Y
Ffa], I 3 RIFBCEAME
1.2.3 FL ¥ 10g/L 2 C R AN A L5 e P |, 78 Z4BUAT b
WL T M R Y g oL, K ARk 4 %
B, A~ 5 BR AR i e £ 2 B A% (0 1w A% 0 (Gt ) ~ 3
(RIEBYa) I, Bz it 0 ~ 12 41,
1.2.4 RB ¥ 10g/L JRLLIEWIH T 45 BEFE N, Smin J5 W
S BV ER 45 E XA T R 3500000 Bk &35 5 = > IX A e £ 1 0
A DXAR I e R B A T AL 2 O (TG f8) ~ 3 (3K
Byeta) 4y, B @s Rid kN0 ~9 43, MRS ER Y
SR LY AT 53 2 B Shein RUE[2]
1.2.5 ERENTAEZRE Sg/L AL RNIRAKLT
FEH R, 10min 5 BB, 6 Tt R 2 4 22 08 1 59 Al 1 4%
Tmmx7mm F/NEFE ,%ﬁ:(ﬁ e H o e 2 A5 R A 4 T
TV, TC 15 55 e 43 i 1R &1 4 2R 8 1) — oy, 415 i JAEL s i
BT EEE L BRI AL R Ss JE B, fR R S bR FE
FE AR JE A B R R R 4L 8 (periodic acid  Shiff
staining , PAS Peto) MR KRR LBERK, KB
B B R SRATE SR 25 I I Bz @tk A 1% B AR R 20
MU H , FEHLERS N AAHASEEEE (x200) T HLEF, 4R 4%
Nelson 73R 3 1 EATENIL AN YL L 734 h 0 ~ 3 2%, IF
THREARR AN M, B2, 18 5 A A5 mm®
1.2.6 JEMRARA R EF MUCSAC &7 % HI BRI .0
EIISA J7 A TH W T MUCSAC & . REE NS
B ER bt G ) 3T VR A, PR AR R R 15min J5 R
20l B B B AN AT AR R 45 B VH TR S, IR A
200pL Ep &, -20°C TR URIAATE . A 44 it MUCSAC
ELISA ) S B 2 JH I MUCSAC 1) & i,

Bt T Ad ] SPSS 13.0 #cf , SR A BEA ¢« 16
Y50 45 Pl HR FE 25 A FR R IEAT X HL AT, SR FH Bk NG 56 %) &%
FESEQ O 20 0 2 A A R A7 X FE AN, L P<0. 05 A 22 A7 58
38
2R
2.1 St 259RY 7 ALTHIR 73-ih- R (8. 1144, 30) mm/Smin,
ER TR K (11.54+5.47) mm/5min, 25967 1Y
T I s> B L2 R A S X (=

425



EfRIERIEE 205 F38 F5E F3H

WWW. ies. net. cn

6835 :029-82245172 82210956 BB =45 1J0. 2000@163. com

F1 EEWNRBASHYETHARREMHLEE xXxS
A % ST t(mm/5min) BUT(s) FL(43) RB(41) GCD(A4~/mm?) MUC5ACt( ng/mL)
1EH X IR 2 45 11.54£5.47 11.86+3.13 0.42+0.61 0.37+0.98 68.37£12.82 32.61+8.65
ESLY RN 49 8.11+4.30 7.49+2.62 1.15+0.87 1.28+1.08 32.83+10. 68 13.84+6.72
t 3.395 7.363 -4.672 -4.266 14.610 11.804
P 0.001 0.001 0. 001 0.001 0. 000 0. 000

*x2 ATHALEBTHABRREMHELE xxs
Fax:l % ST t(mm/5min) BUT(s) FL(4) RB(43) GCD(A/mm?) MUC5AC ( ng/mL)
A4 24 9.51+4.76 8.46+1.24 0.91+1.03 0.85+1.07 39.12+9.35 20.17+5.84
B W.4H 25 6.34+4.05 6.38+1.25 1.84+1.14 1.56£1.31 27.58+8.47 10.67+4.58
t 2.514 5. 844 -2.992 -2.072 4.530 6.349
P 0.012 0.000 0.003 0.043 0.001 0. 000

3.395,P=0.001), 0.3 1, 24¥iR)7 )5 A 4R B W4
B TH I S5 16 F 23 591 R (9. 51 4. 76 ) mm/Smin Fl (6. 34 +
4.05) mm/Smin, H B 341 (4 7H W 20 W wE 8 A E 41 ik 2>
WEML 2R EA ST %2 X (1=2.514,P=0.012) , L
#£2,

2.2 BUT  IEH X0 B A% TH B 240 (B 24 (11.86+3. 13 ) s,
25436 97 410 TH Bk 28 B (] BH 58 46 46 (7. 49+2. 62s) ,
WM& EREAS 2 (1=7.363,P=0.001) , Z5¥)iA
SPJE B V41 TH I 2L i A (6. 38+1.25) s 5 A 4
(8.46+1.24s) 4% , i H =703 (1=5.844,P=0.000) ,
23ABLEERNELENALEE EREILE ¥
X HRZHL 1 AR RS I B ¢ ' 38 o (0 R AR 5 8 1 B PR 4T e 60T
AT O ~1 40 P b 2R Y 15 (0. 42+
0.61) 4%, FASS I b J JR4r YL 153 4 (0. 37+0. 98) 47,
K& IR WiRIT IR, 290ia 7 4B B B R bz
WNCE Y ORI LI R JRerye st 2 e ot &R
Yt PE4r R (1.15+0.87) 43, FA A5 BE b 7 JR X Ye 6 vF 40
(1.28+1.08) 7, ./ FIE W X M4 (1= -4.672,P=
0.001;¢=-4.266,P=0.001) , Z5¥iRI7 )5 A SEA4LH B I
ZH IR b Rz 5 S 2R G T o R A5 R L B R AT G 80T
Sr¥sE L A WALR AL R DOt R YA PF 4 R (0. 91+
1.03) 5, LS IE b B2 pR 2T gL %73 24 (0. 85£1. 07 ) 47, B
WL b R SRR YT o> M (1. 841, 14) 4y, Fi 4G
[ bRz LT Y o J (1.56+1.31) 43, ZH AR [ 25 S 2L
HG R L (1=-2.992,P=0.003,:=-2.072,P=0.043) ,
2.4 EIRENTAAFEIE  MRIE Nelson 7344, 45 5 EI I 40
HEEIARAR SR 0 G, 1 9,2 FOf 3 S, Ho 1E 5 X BE 2 1
SEIEET AN 2EARAS B T 0 G 1 G, mT ULZE I b i 4 i
/N 22 FLIAL A AR B HE 172 2 173 MR £ |
BE i, 40K PAS Yo I R e, Kb
JEHR 259 J R B S5 5 b Bz % AR 435 R B0 30 240 A 1
ARG 2,3 P LGN, TEE X B2 0 9037 BR L1
9% 8 WX 250G 74,0 9 R 1 246 R ,2 2 23 1R ,3
11 MR, SIEE XS AL L, 259096 97 41 A0 45 B B e 4h
JH 2 A A T4 I 3 s A Z R E A G L (u=
6.354,P=0.000) , ZiWIRYT o FE R B U GRIN hy 45 i
R A AR AR R AZH N MR A O SRR Uk D
JEEH AR EY R, M2 A R R Al
/N G A 174 5% 176, MR 20 M 8 H 83 0 2 3
0 PAS Yeta ARk, A WA O 205 MR, 1 904 HR,2 2% 10
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A3 205 R ;B AP 0424 R,1 20,2013 08,3 %
6 ;A P15 B 74125 BEED 10 40 M 2 46 A5 1T 70 22 5 T
G F 2R (u=0.69,P=0.48) . 1E % X R ZH (9 FRHR 248 it
B R (68.37+12.82) N/ mm” , M 25114 YT 2H B FRIR 4 it
R B I M (32, 83+10. 68) N/mm?, ZF B3 (1=
14.610,P=0.000) , Z5¥NGY7 5, B AL A FRAR 40 i 2% B2
(27.58+8.47) A /mm 8 A W.4H (39. 12+9. 35 ) 41>/mm’ I
W, WE R 2ZE S BA ST E L (1=4.530,P=0.001) ,
2.6 Hi& MUCSAC & =%l  1E % %I I 41 M H W]
MUG5AC 4 (32.61+8.65) ng/mL, 2517477 20 1Y 1H W
MUCSAC B 5y (13. 84£6.72) ng/mL, 2 5 BB 451t
B (t=11.804,P=0.000) . 24¥ia97 )5, B WA 1 HMK
MUCSAC & & (10. 67 +4.58) ng/mL # A W.2H (20. 17 =
5.84) ng/mL HEW D MELEREFE(1=6.349, P =
0.000)
3itig

T OEHR S — 28 UL A AN W] P BOH PR | Aok T
FEIR BT RANMTIG & 25 WR T ROOR R R A R e Y
RITFB, REHE IR EE T ERK I ERA G 5N
FPIHCIRZGY Y . HRTPiE LR 259 £ 2 A4 B-2 1k
RELPRT 7] B b R 2% e 40LAB ) | itk 7 P 470 o1 750 AR G 2 iR R
TAYAE ., R T K 2590 A 25 R0R (5 FH R ] 3 2k 2 47 v
BRI TS AR B RS N R 2 A R L S T
WhZE XTERORHR R (JeTR4) it /R KA, KR
TP CIR 259 25 W 3K £ 25 158 L Kz, 52 YH A4 R o
2, BETHW A W08/ TH B 24 () 46 5, 51 A 2 HR
AT B

VFZMFEUESE , BT JGHR 254 23 %) 3 IR e 2544 FiH
W T 55 B IE B B 43 77 A R ), AT A BRIR R 1 A T IR
SE . Pisella 2517 X% 4107 )75 G HR 5 2 #E AT BET W 2K,
KIRESL YT CIR 259 3a LU 13, 29 20% ~40% 1)
BEART RS, K S gk e IR 25 %t
P AW R . Ammar %5 R LR SM 5%
PN A B Bz A B R 235 B iz 4 5 % 1% BAK Bl g 751
BIPT T YCHR 25 B, A A7 3 1 K F 228 T &% Polyquad
By, sofZia B IEF AT E LR 259,

Martone %5 OB 5T 45 5 J BRI FH 2 B 8 370 O P
AR 245 (%) Jr A3 T 6 AR B R R 200 i 3 R AR 5 T Pl
S4BT 1A, Schirmer 1 3% 56 55 I R 43 38 8 (K F JC b5 S
I,
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ASCHIBFFE SRR Jey i BT CIR 25 1) 28
Schirmer 11035 {8 1 BUT (B3 B ZFEAL, 2L R A FR
CLYL ATV I 35 0 s, 4 B A0 2 A D (R R 25 |
F 0 AS 2 U AR 40 P B i | e AR A Y £
JIE 1 e e ZE RS R BRAR A L 32 45, TH W 53 b 102D o THW
MUC5AC 5 f Jai /-t g 7 45 IR AR R 20 M A2 460, TH WL o ek
A5 X TE R A 45 R RS Pk S e AR I 5 Bl
FHBTE SGIR 25 W0 Le 3565 i T DGR 25 0 %) A 25 |
P2 FNGE BRI 20052 e B kg Y 8. 09 B8 ) RS S 1 5
LRI SR

U CHR 25 WA B K 245 0 BT 35 A3 1) 977 Ji 50 % R
SERYA R AT H R A AR BT )2, o TH B A AR vk
R ATE B S ) 4, BRFTAIE SR 2R AL S S B
JEFNAS T A0 LIS 5 P 40405 AR I L B 4 L (459
I S ) 2 R, 5 Mt P R A i /L, %66 1 A U
5 RS LA TH 53 0 0 /b A A5 T S ) 1 A vk AN 2
HRZ EHE

AT TG R B | Jmy i T DGR 259 0
ST 53 DA /L TH R 24 Fsf (1) 448 JL, 445 RS AR R 240 L =2
B, X 5 DRI 4 R, P CHR 250 A S 0] IR
SEH RAFEVELE R, a0 B 52 A4 BEL#iF 550 7T sk 20> 45 AR
AR, S BOH A W A I A I R A i 4%
Az AT A TR o B | AT 5 LR I I sl TR S it
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U IR 25 3mo DL 1 1 S8 ) J2: 22 24 W 1k 5 il
FHIE, 25 REARR A0 Mok 20 B S| 25 TR b Bz 25 PN 98 1 4 i
WL R WIGRE AR 1 MiAR SCRBIF ST 25 5 5 Z A
[ < 36 2 X IR R A S e Ty W 2% . 2490 v A 977 g R0 7
SENEIAE M R R et AR i AR Y R L S B0 &
JBE b B AN A S50 RO 1, ARV BEAIR T 0. 05 /L
B PR AT, AL SR B 0 | X 45 IS i 240 ) 2 2
S, RIS R AR T

T B IR R A o — ETH I, IR AR By TH 2 4E
FRHR 2 g B 0y Jmy  TH IR g =3 SO IR A 4
HOTIRE , A ZA 5L b 1 o TH R 7 A B DR, 2 T A s 1) ¥ 5
W TIH AR A AR T2 KRR WZ A )2 A RS Y G
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75 H O AR RS o AR 4548 R RE R PR 4, R R
DT UEOA B IR ARG T RCR R U A 7] BB
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A, P v R A A R AR
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