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Effect of trehalose on conjunctival goblet cells in a rat model of excessive evaporative

xerophthalmus
Zhai Li-li*, Liu Hua®

Abstract

BACKGROUND: In recent years, studies have shown that trehalose effectively reduce mortality of the corneal epithelial cells in
the dry environment. So, it may be used as a kind of new drug for xerophthalmus.

OBJECTIVE: To observe the healing effect of trehalose on a rat model of excessive evaporative xerophthalmus.

METHODS: A total of 15 SD rats (30 eyes) were randomly divided into normal, control, and experimental groups, with 5 rats for
each group (10 eyes). The normal group was not treated, and the other two groups were made into xerophthalmus models by
preventing nictation to expose conjunctiva. The control and treatment groups were dripped by normal saline and trehalose
eyedrops to eyes after 24-hour exposure in 2 weeks, for 4 times per day. Shirmer I test and fluorescence staining test were
carried on after 1, 3, 5, 7 and 14 days, respectively. At the same time, the density of conjunctival goblet cell was detected by
conjunctival impression cytology. The conjunctiva and cornea were taken out to do pathological examination after 14 days.
RESULTS AND CONCLUSION: There was no significant difference in Shirmer I test among normal, control, and experimental
groups (P > 0.05); but there was statistically significant difference in the result of corneal fluorescein staining among normal,
control, and experimental groups (P < 0.05). On the 3, 7", and 14" days, fluorescence staining scores of cornea in the
experimental group were significantly less than control group (P < 0.05). Squamous metaplasia degeneration of conjunctiva
appeared in both control and experimental groups, and the conjunctival goblet cell density was increased after treatment, which
was significant difference compared with normal group (P < 0.05). The goblet cell density in the experimental group was
increased at 3, 5, 7 and 14 days after exposure compared with control group (P < 0.05). Pathological examination showed that a
large number of inflammatory cells emerged in the cornea in the control group, while inflammatory cells were not observed in the
experimental group, suggesting that trehalose inhibited decreasing of conjunctival goblet cells and effectively cured exposed
xerophthalmus.
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Table 1 Comparison of Schirmer | test in different groups
(xts, n =10, mm)

Group After modeling Day 1 Day 3
Normal 6.60+1.71 6.80+1.54 6.30+1.82
Control 6.50+1.95 6.40+1.89 6.40+1.83
Experimental 6.70+1.63 6.50+1.35 6.10+1.79

Group Day 5 Day 7 Day 14
Normal 7.00+1.63 7.20+1.87 6.70+1.76
Control 6.60+1.95 6.30+1.63 6.70+1.63

Experimental 6.80+1.22 6.90+£1.85 7.20+1.68

P > 0.05, among three groups
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Table 2 Comparison of staining scores in different groups
(x£s, n = 10)

Group After modeling Day 1 Day 3
Normal 0 0 0
Control 8.60+0.96° 8.50+1.08" 8.20+1.22°
Experimental 8.70+0.94% 8.40+1.07° 6.50+1.35%

Group Day 5 Day 7 Day 14
Normal 0 0 0
Control 8.00+1.24% 8.10+1.19° 8.20+1.03°
Experimental 5.90+1.91%" 4.80+1.03% 3.60+1.26°
P < 0.05, vs. normal group; °p < 0.05, vs. control group
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Table 3 Comparison of conjunctiva goblet cell density in
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Figure 2 Conjunctival sections in the control group at 2
weeks after exposure (HE staining, x 200)
Bl 2 OHHEALERRE 2 JE S AR D) (AR R e,

different groups (xxs, n =10) *x200)
Group After modeling Day 1 Day 3 . N N
SLe 2y z = =2/ ¢! » T 14 WA
Normal 164.50+4.19 164.40+4.42 165.70+4.19 SCOAL b B P A MR USRI, 44 B A B
Control 85.90+3.60° 87.20+3.79° 93.60+4.16° NybEsk, g B EME R, Bl
Experimental 85.80+3.22° 86.40+3.30° 100.60+8.26" . N N N N N
Wb B ARG 2R, ARG L A, BE LA Ml o 34 %
ety B L ik, A DLRE BRI R A A 43 A2 40 SR (1E13)
Normal 167.30+3.05 166.70+4.69 166.60+3.20
Control 95.40+2.22° 103.50+3.62° 127.30+4.11°

Experimental  108.50+4.22%° 125.90+2.88%°  145.50+4.88%"

#P < 0.05, vs. normal group; °p < 0.05, vs. control group
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c: Experimental group

Figure 1 Conjunctival goblet cells at 2 weeks after
exposure (PAS staining, x 400)
Bl 1 BA15ER 2 G A IRANIL(PAS FEc e, x400)

Figure 3 Conjunctival sections in the experimental group at
2 weeks after exposure (HE staining, x 200)
Kl 3 SabHAEGR 2 SRR RS R (AR R (0,
x200)
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