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Morphological changes of corneal and conjunctival
epithelia in a rat model of dry eye

ZHANG Hui-gin'?, LI Ying', XU Yong-gen'
(1. Department of Ophthalmology, Peking University Third Hospital, Beijing 100191, China;
2. The First of the Department of Ophthalmology, Cangzhou Central Hospital, Cangzhou 061000)

[ Abstract] Objective To evaluate the rat model of dry eye induced by topical administration of benzalkonium
chloride and compare the morphological characteristics of corneal and conjunctival tissues of the normal and model rats.
Methods  Topical administration of benzalkonium chloride (0.3% ) twice per day for seven days to induce the rat model
of dry eye. Pathology with HE and periodic acid-Schiff staining and transmission electron microscopy were performed to
evaluate the corneal and conjunctival changes. Results The corneal and conjunctival epithelial cells were sloughed off,
the number of goblet cells was decreased in the dry eye model. Microvilli were obviously lost in the surface epithelial cells
of the dry eye rat cornea and conjunctiva compared with the normal rats, as indicated by the amount and size of microvilli.
Conclusions The changes in the corneal and conjunctival epithelia of BAC-induced rat dry eye are similar to the changes
in human dry eye. This rat model may play an essential role for dry eye studies in the future.
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Fig.1 Related indicators of rat dry eye
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Note. In normal eyes, the cornea is smooth and transparent,
and no abnormal fluorescein staining was detected. In the
model eyes, the cornea had oedema and hyperemia,
and a diffuse fluorescein staining was observed.

Fig.2 Slip-lamp photographs of the ocular surface

FHPRFL SV B 1 IR A5 3 K BT R A 75 e W 5 1 IR
KA R IR R 41 2 B 4 25 B 2 ol AR it HUR
b K s

AR SR 55— 2 TH B, IE 8 Ao 1) TH B2 4k 4
MR35 1 B2 1E W 25 % Th B i S Ak 7 IR 26 B Rz 4n i
(ALFEARR 20 B B AR AR IR 40 ) 53 306 1) 86 2 1 S
THRRAY T REE R 7 HR 2 b R 20 i A 1 3 &5 # 2 3H
JRERR 25 ) SR | 52 R A R 3% b i 65 4 5 ) T 1H I RS
SEMEAGK ST O A E S DR R 3% E R 4 A A H A
22 [V AH B 52 AH AR HS AT o] — Jy 58 ] S 30R
RINBESEH . A 251 1 R 40 M A% ok 98 B 45 44 S 7H
JREAS LAV A T R 3 1 06 75 T 20 25 4, 1E 3 A S
I R %2 A0 L %) ke 8 T TR AR A 5 2 R A R T
b BT RS RS S A A B B R A B L
YT A A RS 45 B UG AR 1, 4 MUCT, MUC4 Al
MUC16 %) ke 8 (¥ sk R A, IE
WIBOUT , T4 5 45 A 16 f 25 I R s & I,
VE Rt At B K 43— 90 J5 , S50 7K i 145 B 41 52 1A 4
B b, T 5 7K S D00 9 5 A H e, DA O 2O g K

S BEHE Be £,

Comea, HE staining

HERUES

Conjunctiva PAS staining  Conjnnctiva, HE staining

SiPASHeta

IEG
Normal group
T < R A S L B AN HE S 8 55, S5 A2 BIRIR e
S5 EARR AR M BICFE 43 AT AT A R LA I L B 2 A S bt
SR R By, HES ZEHL , 25 BEROLR 40 i B 8 v
B3 ARSI LU B2 A (% 200)

In the normal rat, there were three to five layers of corneal epithelial

Maodel group

cells and stroma with regular collagen fibrils. The conjunctiva is
composed of one cuboidal basal layer and three to four layers of
epithelial cells with numerous interspersed goblet cells. In the dry
eye rat, the corneal epithelium became thinner than normal, and the
conjunctival epithelium became thinner. There was obvious loss of
goblet cells in the cuboidal basal layer of cornea.
Fig.3 Histological examination of the

rat cornea and conjunctiva. ( x200)
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Note. There are some goblet cells diffused among the
conjunctival epithelial cells. Once dry eye occurred,
the number of goblet cells is decreased.

Fig.4 Number of goblet cells diffusely
distributed in the conjunctiva
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Note. In the normal group, there were many microvilli on the corneal or conjunctival epithelial cells(—) ,which had

cell-cell junctions (—). The microvilli were sharply reduced in the cornea or conjunctiva (—) of the BAC-treated model group,

and beaken ( 1) or loosened (—) cell-cell junctions in the rat model group of dry eye.

Fig.5 Ultrastructural changes of the corneal or conjunctival epithelium in the rat eyes
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Note. There are numerous goblet cells in the conjunctival epithelium containing secretory granules

in the normal conjunctiva. The number of goblet cells is decreased in the dry eye rats.

Fig. 6 Ultrastructure of the conjunctival goblet cells
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