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Abstract

e AIM: To evaluate the efficiency and feasibility of
“ excessive evaporation” rabbit dry eye model by
ectropion surgery.

¢« METHODS: Dry eye models of rabbits were established
by ectropion surgeries in a random eye of 6 New Zealand
rabbits, while the other eyes of the rabbits were used as
control. Schirmer ¢z test (S ¢at), fluorescence staining
and 1% rose Bengal staining were performed before and
1,3,5,7, 14, 28 days after surgery. Cornea, conjunctiva
and lacrimal glands tissues biopsy was carried out under
light microscope.

e RESULTS: S ¢=t was significantly abnormal after
surgery except the first day ( P< 0. 05). Fluorescence
staining showed on the 5™ days after surgery and
appeared most significantly on the 5" day. Rose Bengal
staining showed on the first day after surgery and
appeared most significantly on the 14th day. The biopsy
showed: the layer of the cornea epithelium of the
experimental eye increased. The squamous cell
disappeared irregularly. The cells arranged disorderly.
The surface of the conjuctiva was not smooth. And the
goblet cell developed compensatory hyperplasia.
Lacrimal glands showed no significant abnormal
changes.

¢ CONCLUSION : Using suture method ectropion surgery
to prepare rabbit dry eye model is stable, simple and
effective, which is worth populating.

¢« KEYWORDS:: dry eye; animal model; rabbit; ectropion

832

Han Z, Guo B, Ren C, et al. Experimental research of rabbit dry
eye model by ectropion surgery. Guoji Yanke Zazhi( Int Eye Sci)
2012;12(5) :832-835

EHES

B0 IR 2 AT I SR T AR A 28 Rk R A
THRALTY B A S E R AT A7 o

FiE P E KA AR 6 H (12 BR) , & H Ryl 1 IR1T
6 AR AR (SZIHR ) % M HR 7 25 3 0 B CRFRRER ) o 2
AFFARAEFAE1,3,5,7,14,28d 17 1HWE 53 W5
POCRYLAD 1% FRLL Yk, RJ5 55 28d Ab AL L5
G, BT AR TH IR AU T IR b A A

S5 HW A WA 45 R BN PR SC I AT S 5 A 1d,
AR A B ) 5 S 06 AR 5 X HR R A L, 25 SR 2 A T R
FEA, HA G122 5% (P<0.05) , LR AR ARG 2 5d
PR R R NG B, TER TGS Sd E R, Z )G
AN [ RE BE B B . SIS AR OR IS 27 1d A 25 15 R s 3
BERAEY, REH 14d 5 (0K E, 2 28d BB A 4
B, WAUR R AR  SCIHR S50 B AR LL, A7 B B
JEWRIGIN, 222 it 1 40 MO AS B U] S, 240 M HE 31 25 L 45
FEE b Rz 2 TR M1 AN 4 6 S48 K, bR A4t A A 1 34
A THRRZH 20T AR UL I = s

G0  BELE I MR TR 2 S T IR B R RO R PR AE
i BCAIR R , 2 — P A AR 09 T IR VR 7k
IR TR SRR s G SN B

DOI;10.3969/j. issn. 1672-5123.2012.05. 08

FRER, IRUE AR, G5 SELIL NG AP B TR S G T MRS Y 1 5
RmtE. EPRIRAL S 2012512(5) :832-835

038

MR 2 DR T 810K 23 b g EL 5 DAY 5 L 9 S5 6 17
KRR bR T AR DR . T 2 LI 28 ik T A o 1Y
BB ARG I B N 0 2 Al [ BB A e B4, T IR 2
RIEBAE FIF, WAT P& KB ,30 ~40 5 AR
it 20% A TR, 70 % DL B HE O R ) & ik
36. 1% , T ARG I BF 5L R 16 AR Bl iz 2w, 3h
s e T IR IR T A T T B, S Al 0 TR 3h 4y
TR S 6 9 AR A5 1 R T IR 5 1 30 g A T
21 (AR 9y, mS e A L A5 B, AR
WF5E & 7E A G 20 B T AR 3 el <7 — ol s A A g T 4%
P BSOR R E 1T HRABED , g RS 19 IR 2 F 5 I 25490
TRIT PR
1 MR %
1B BRI E 2 kA %R 6 H MR BR, (A5
2.0 ~2.5kg, 1 HAB#LE 1 IRFTI AN AR (2R )
XTARAE [ B 28 (0 B (R BRIR ) o 1% Pe2riiil (AR



Int Eye Sci, Vol.12, No.5, May 2012 wWww. ies. net. cn
Tel.029-82245172 82210956 Email : 1JO. 2000 @163. com

®1 AAXBETREZERS HREFENIRKEREL

(X£s, mm/5min)

4y S DI D3 D5 D7 D14 D28
LR 11.83+7.36  8.00+4.47  6.50+4.51  4.83x9.17  4.17£9.00  3.50=1.38 8.00+2.37
X 4L 13.67+10.82  7.50+4.14  7.83+3.66  9.17+3.19  9.00+3.69 11.50+4.23  10.67+3.44
t 0.173 2.419 4.347 2.907 3.780 3.008 2.599
P 0. 869 0. 060 0.007 0.034 0.013 0.030 0.048

ARRIBIF T T 245 9 245 B 2 S 6 25 1) 45 ) L TH YRR T 0 AR 4% F
DR IR A LR (R B AR T KA B A o
1.2 5% 8 RRBEHLE 1 IR 1Ry 525640, SR 4 Ay %
MRZH ., 25 TERIR AN R 10mg/ ke, $hIR AU SOmg/ ke R
B UPR T S BRI, S ¢/ L 2R IR L IR 5 T JRR T , 445 L 5 ) 8 2R
YL A FE I 1 SRR R AR 3 IR EG , F 4-0 JE 4k il
UGS T 7 8mm Ab PR, 25 B AR FTHR 56 I UL, P T B 2%
Az IR EE LS B SRk 3 ~ 4 T TR S b, o]
JICT B 52 AN ol G AR T 11 O 55 R e 4 flle, (L SOR
S L DA A5 HIR G 5 A R) ) A B 0 (TR 1) o 4390 T 5L 58
Wi &2 S 1,3,5,7,14,28d(D1,D3,D5,D7, D14, D28)
AFIEI AT IR 56 (Shirmer T 3056 ) (SR YL 6 1% A
JEE PR LT gu a5 55 28d AbBE S50 fe , B L A I L TH iR 2L
T4 8500 IR BLR FRAG AT , 25 A1 24T PAS Jefa, Hx AT
HE Ze %, (1) Schirmer [R5 . FERGE XM T, HE
JRALA 0. ImL % AR 35 180 R % Smin 5, T 43 7H , 4min J5
BUEACT R R P EB 173 Ab, Smin J5 B H uE 4E, W =K
PIBAC> 10mm A S il 4306 1E 5, <10mm Ay Sl 73 W iR
(2) 9B GL 0 DG 2 T 5 3% 2 200 i 1) 1 [ B2, 9 5 B
PEHETR A b B A M2 1) S R IR, LIRS AR v Dy
FAREST R 4 DGR QAR 5r o 0 ~3 9, 3 51lic 0 ~ 3
S L0 ~ 12 431 (3) JRAT Y RATXIR K TE
V1R 210 0 B T UE PO 28 B A 2 e €, 0 G 28 DX HIR 3R 43 S
BREGIE | TN BRI I RS 3 AN X, B IX 4 0 ~ 3 43 PE 47,
39 4y, Hd 0 4y, Y1 4, P B AE 10 DRI 52
a3 G AE 10 A DL EH 30 AN A LUT 53 43, Je i fe 30 4
SRR ROR Y L Y S S T R A A 4 o T
— NTERL, BEUKE A B[R] b 5 BEBH VR R T A TR
Beit=# 53 B SR 1 SPSS 18. 0 3R A %) 45 T 48 br 4 7
GEATF oM B DL xEs R XHH B R 56 45 R AT
X R, B P<0.05 R2ERA G EE L.
248
2.1 S HE MRS THIR W 25 R B S5 56 i A1
SR A 1d, A ) SE 0 IR 5 0 BER AR L, 25 5 3
AL L (P<0.05,% 1,2) .,
22 RAEMEBLER LRAURGHE 54 METFLHH I
FOLEME O, EARGE Sd EERE(K3), ZE A
[FIFRRE UG . RIGE55,7,14,28d Y58 e Z e (6 3F 4>
(S HI(E 45 H 2. 83+2.32,2.33+1.63,0.67+0.82,1. 83+
1.47,
2.3EASEER LRAARGHE 1d M5BT H IR
JRELEY ARG 14d B EORE (K 4), 5 28d BB A 4
e, RIFH1,3,5,7,14,28d B2 Y @ 0F4 BY-F- 3418 5 5
J31.50+0.84,1.33+0.82,2.67+1.21,3.67+1.21,6.83«
2.04,5.332.25,
2.4 ARFEFELER
2.4.1 REE  IEEXTIRA A L REIR)Z AT 2 ~ 3 2 F

B SBEERIMAFAFEERTBE S TRER,

20.00

SEIGA
B x4l

18.00 f
16.00 f

g
2 14.00 |
g

o) D1 D3 D5 D7 D14 D28
t/d

B2 LA RERRS BN EERERK,

| — N I -

4 REE 14d RORETAEBEE FRIR,

833



EFRIRRIE

202FE58 5F12% S£5H www.ies. net.cn

E815:029-82245172 82210956  E3F{S£H:10.2000@163. com
A B
- 2 - » e = a e -~
== = @ -‘-._- ' X b il Ipe ‘.- N \':'
“!:.-‘ SENIL N aedtie, L ‘."‘ “/;.3 \ VAN “|V _\\\n
E5 WA ETRERRAHBREELTN(HEX400) AL ;B SCd .

B
7 4
| » Ael?ioﬁf!
ot v 5 “:
» «1 :;;‘ Tw-a ??’““‘6‘/ “' '_ $ M(”? s % ;
to‘ \0 Y e ,f - »
04‘ J, - « : g ) =
- A ‘% ta o }‘(: . S, . =
- ey -
b L P Sk ‘.‘ : WA A -
y 3 p .
» {" A~ o ¥ p | .;"“é
¢ J \ 5 N "%.‘ﬁ :\" ~ S § e, 'f ‘0
B | - -

6 Bﬁéﬂa—?“%?ﬂﬁ’ﬁiqﬂ?ﬁﬂﬁrﬂ

AR 1 K A0, vl 1~ 2 JRFER R AN, SR )E Ok 1
JZS B R A (I SA) o SR HR ¥ AT 0L A S B R J2 Uk
HEI, 22 Je - A AN R e 2k, SRUIR A0 M 1 L 4 HE S
AL AN IR Y (B 5B) o
2.4.2 B5RE  IEH O BRI AT WLAEBE I R 2 R HES SR
R bRz, bRz RS S, FL R AT UL 1 40 W UL A AR
ARZBAE , EHRCAEVE 0 A (] 6A) o SEER AL AT W45 B | f 3%
T O S 4B T 3G R, B IR A A A M v A
(El6B),
2.4.3HMR SCIRALTH MR b R 40 ki kAR B S
BB, BRI/ INE AT HES R % SE e IR S REHRAH B8 T
Z U o
3 iTie

H TR ) S A 78 2 03 B 3 RS TH W 43 WA
A JHRZE & L A DL IR A B EEXEASTR] () 28 A ik
BT MRS 1) 2 32 BEAT /N B R B B o Bt 745 L 1
ZR T D/NRBOR 2 (B b /N ERIRER N ZE 5T H
W Bl 772 KT BRARAE J7 T AEAE— A A2 5 i R - HR 2R 44
TR, 38 B WEETH I 8N 1 2 T T BRARAE {5 H: 52 56 i AR 45
=, FLA RS AN GE IR, ) & A — 2 fE R 5 e AR Bk R AR
PEAS TR, i B A B e R Y R e, Shmner

liﬂ’\ff%ﬁ{ﬁm%i‘aﬁﬁ’]#ﬂﬁ, W T IR 3l

}P”Z* o
ZM}%MLFH“‘?H?ﬁ?ﬁﬁﬁéﬁ”ﬁﬁ@jﬁ:ﬁﬁﬁﬂo f:

BRI WA i = 1 FEEOR U

AR AR DR F%Tu%ﬁﬁ%%ﬁ?ﬂzw£WEMWﬂ
I 4] P S 4, TV 00 28 o AR T S, 35k TH Y 5
BRI, s R E, FECT IR, Gilbard 25 LT 40
Fy P DA A B B AR B T 10 3 A R A7 00 % (AN T 1 4%
W24 1s) , BN T VRIS 52 119 3 00 , DA T S5 38503 s A
PEREIR = e ) A R 25 R A R A T IR . AT HEAT 52wk 1
LS, BRI v ISl R A5 e, 1EL IR o 7 B ol ) B A A
834

T ( PAS><4OO )

A XA B SR A

AR IF 11, BRI SR B o 1 A By AT
Ot SR T AR BEX 25 B e X I AR IR TT 11, (45 o
AT R, 5 Hy R T BE N o 14 e 0 S AR T 11, %o
BB AT, 0] (2wk ) Jay ¥ 1) 98 A1 S 1oy B T, [ T
SRR BB A — B 40 W H IR A RS M A B
M o AR R A B A I 10 ) 4 T IR AR TR ) vk AR
HA PRt ol SERY 0, (H AT S B AR IR Zh REAS AT 0451 3
5l R 1R 22 16 AR IR D RE e 5 T IR il 3 S T ) AR 7E SR
A 2259 , AN T WL % I A it 2 RE A 52 Wil 1) 24 )7
R A S0 ) FH A 2 05 A 1S A/ B S R R Al it 1 2

T, A ST, & S H AR FUZ 5=, THR
SOOI R RT IR . LR 25 R BN, AT I A BT R S A
Ld, B BT ARAE R , X H W M B 45 R AT G 0 i
I S 6 RS 06 55 1, LR A5 ) 5 3 MR 5 0 IR IR
AL BRI A Geit 20 o BRES 28d Ab, S5 IRV W 73
WHRIEAE R EZ H K, X TR TR 14d )5,
H TSI SR BT AE DR B2, A PR 0 I AR IR S A I, X
— 7 TP 7R 7E S0 A B R L SR B 2k, 0 i XY
BFEELR , 20 WUES LI SR O I SN BI O0 , Tn Ae AR R A I
ARG ST T 2 ] S b FESE LR 5 ) — 5 L S 7 A S 3
T EAE T W IR D5 A — 7 W i

L5 IR WG AN I ] A S T RASE T R 4 T i AR

IR R B R RRE , S — Pl (LA ) /Y 1 MR ASE L )
Jitke
S 3Lk
BB, U, X, 55, T IRAE B T 58 0 Jig. IR k)& 2007 ;5
(27) :380-382
2 Burgalassi S, Panichi L, Chetoni P, et al. Development of a simple dry
eye model in the albino rabbit and evaluation of some tear substitutes.
Ophthalmic Res 1999;31(3) :229-235
3 Dursun D, Wang M, Monroy D. A mouse model of keratoconjunctivitis
sicca. Invest Ophthalmol Vis Sci 2002 ;43 (3) :632-638

4 Strong B, Farley W, Stern ME. Topical cyclosporine inhibits



Int Eye Sci, Vol. 12, No.5, May 2012 wWww. ies. net. cn
Tel.029-82245172 82210956 Email : 1JO. 2000 @163. com

conjunctival epithelial apoptosis in experimental murine keratoconjunctivitis
sicca. Cornea 2005 ;24 (1) :80-85

5 Viau S, Pasquis B, Maire MA, et al. No consequences of dietary n-3
polyunsaturated fatty acid deficiency on the severity of scopolamine-
induced dry eye. Graefes Arch Clin Exp Ophthalmol 2011;249(4) .547-557
6 Takahashi M,
autoimmune dacryoadenitis in male non-obese diabetic mice depending on
sex steroid. Clin Exp Immunol 1997 ;109(3) :555-561

7 Chen W, Zhang X, Zhang J. A murine model of dry eye induced by an
intelligently controlled environmental system. Invest Ophthalmol Vis Sci
2008 ;49(4) :1386-1391

8 Gao J, Schwalb TA, Addeo JV,et al. The role of apoptosis in the

Ishimaru N, Yanagi K, et al. High incidence of

pathogenesis of canine keratoconjunctivitis sicca; the effect of topical
cyclosporin a therapy. Cornea 1998 ;17(6 ) :654-663

9 WA AR, A, S IR R IR O S A R s A T IR
PR ARG 2% 200658 (3) :173-176

10 # R E L X E. T IRRCRL RS 7 A, IRFHIESE 2004 ;22
(4) :438-441

11 Gilbard JP, Rossi SR, Heyda KG. Tear film and ocular surface
changes after closure of the meibomian gland orifices in the rabbit.
Ophthalmology 1989;96(8) :1180-1186

12 F R XA 5. B B A i T F 4 i T IRAEAY (1 341
PR AR 2005533(4) :510-513

(EPFRIRFIZE - IES)E N

( B FRikA} 24 &) (International Eye Science, IES) 52 £ # 5% 2 4 20 22 ( WHO ) Fo - S0k A 532 2 (1CO) #9 35
GREIFT WP REFLBELS5 LA BIRE T ERAMBAF LFRIF), FEAFEELELS B RY
ISSN 1672-5123 ,CN 61-1419/R, AF)F 2000 47, A AT, (AFERA) 2 ELLIZERIRLHT S
EM AR SR ANM, A LB A EARE, AT iR F A (ICO) 2/ G. 0. H. Naumann/Bruce E.
Spivey ##% Aot X T A 20 2245 7| R 7] R. Pararajasegaram 3% % B IR & W2 £/ G. N. Rao #4% 1 4£ ¥ M
By P R F AR EAEE R R EUHEIR, B KIRAF 2 A F K/CEO Dennis Lam 42 F HIE LR E %, B R
EXHFAETORMFLINEEENWFIBREAK/ ERHT; P OEERXRFLERMAFRLITRATK L
HFBREEZR, PERBAZRANEEELERNRRT BB EEIEER ETHARBEAPERAFZ TR/
B B IRAF A AL R @ AHRFILE 5,

AT EAAT Z (A & v M7 (Scopus) ) (EF LAH(EM) ) £ B(FLHE(CA)) Gk Z(Fa R %3] (1C))
Ao B FAHHCER P B ARG LAHR (F B A HAZ S HF) F B A SMUREAE & & R, AR B B R
FAHIF] . CAR B RAARE— 69 B TR 4, Rk B IRA A G R AR R IR L E P R T 6 I
FIRE, ACEALARELABREAGTA, ERFZBARFFELD, TR A2 E L@ LA E R
LEBABRMALEZ T, CORARBBHRSII ARG —ANEEET O, I TR A H NI L0 B IR R
L FRBA], (B FREA &) 3 LR -(International Journal of Ophthalmology « 1JO) & 22 % 4 " — 4% 5 BURR,
#) B Fr44 3% % SCI Expanded #= PubMed Central s % )k 3% 89 ¥ B IRAF 52 HF)

835



