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An Experimental Study on Early Treatment for Severe Chemical Burned Eyes by
Allograft Transplantation with Cultured Embryonic Stem Cell on Amniotic Membrane

LONG Chong-de, GE Jian, GAO Qian-ying, YUAN Zhao-hui, TAO Jing, YU Ling
(Zhongshan Ophthalmic Center, SUN Yat-sen University, Guangzhou 510060, China)

Abstract; [ Objective] To investigate the approach of early treatment for severe chemical burmed eyes by
allograft transplantation with cultured embryonic stem cell (ES-cell) on amniotic membrane. [ Methods] After
successful establishment of the severe chemical bumed eye model in New Zealand rabbits with 1 mol/L. NaOH, 36
subjects were equally and randomly divided into 3 groups: the control group, the amniotic membrane transplantation
group and the ES-cells combined with amniotic membrane transplantation group. The ES-cells expressed with green
fluorescent protein (ES-GFP) were cultured on amniotic membrane. Being labeled with bromodeoxyuridine (BrdU),
the ES-cells were transplanted to the limbal and scleral area of the severe chemical burned rabbit eyes. The growth
and differentiation of ES-GFP cells were observed by inverted fluorescent microscope, histopathological and
immunohistochemical examination. The comeal changes were also observed. [ Results JThe ES-GFP cells cultured
on amniotic membranes could grow and adhere on them. On the 14th days after transplantation of ES-cells cultured
on amniolic members, corneal ulcer and perforation occurred in S eyes of the control group, 2 eyes of the amniotic
membrane transplantation group, and no case of the ES-cells combined with amniotic membrane transplantation
group. The score of corneal neo-vascularization and comeal opacity respectively were 3.5710.53, 2.20+0.41, 1.40x
0.36, and 3.7210.49, 2.8+0.42, 2.25+0.45 in 3 groups, the difference between the control group and the ES-cells
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combined with amniotic membrane transplantation group was stalistically significant (P<0.05). In the group of ES

cells cultured on amniotic membrane, multilayer epithelioid cells under amniolic membranes and less leukocytic

infiltration in the corneal stroma were found under light microscopic examination, Anti-AE-5 and anti-BrdU positive

epithelial cells were found in the immunohistochemical section of corneas, and a layer of green fluorescent on the

comeal epithelial were observed in the inverted microscope examination. [ Conclusion] ES-cells can be induced and

differentiated into corneal epithelial-like cells when they were cultured on amniotic membrane and transplanted to

the limbal and scleral area of the rabbit eye with severe chemical bum. Transplantation with cultured ES cells on

amniotic membrane can inhibit the neo-vascularization,

reduce the corneal inflammation and decrease the corneal

ulcer and perforation. The method may provide a new treatment for severe chemical burned eyes.
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Table 1

ization, opacily among three groups

Comparison of corneal perforation, neo-vascular-

Comneal Cormeal neo- Corneal
Group . - .
perforation  vascularization opacity
Control (I 5 3.57£0.53 3.72+0.49
AM (I 2 2.20+0.41 2.80+0.42
ES-cells on AM (IlI) 0 1.40£0.36 2.25+0.45

AM: amniolic membrane; Corneal ulcer and perforation: |
compared with I (P =0.037 < 0.05); The score of corneal neo-
vascularization: Il compared with | ( ¢1=4.24, P < 0.001) and Ul (
t=3.06, P < 0.005); The score of corneal opacity: Il compared with
I (¢=6.01, P <0.001) and 1} {¢=2.86, P < 0.01)
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Fig.1 Cultured ES Cells on amniotic membrane (magnification x100)
Fig.2 The normal and severe chemical burned eye model in New Zealand rabbits( A: normal; B: severe

burned )

Fig.3 The neo-vascularization grew into the corneal center at 4 th weeks after burned
Fig.4 The cornea at the 14th day post transpiantation of ES—cells cultured on amniotic member (x40)
Fig.5 Anti-AE-5 positive epithelial cells were found in the immunohistochemical section of corneas (x40)

Fig.6 Anti-BrdU peositive epithelial cells were found in the immunochistochemical section of corneas (x40)

Fig.7 Green fluorescent on the corneal epithelial under the inverted microscope (x40)
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