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Table 2. Population allele frequencies of individual types of HLA-B7S in various ethnic groups

Population allele frequencies reported in allelefrequencies.net website”

Ethnic group HLA-B*1502 HLA-B=1515 HLA-B< 1521 HLA-B*1508 HLA-B* 151t
Japanese 0.001 Data unavaifable Data unavailable Data unavailable 0.004-0.008>¢
Koreans 0.002 0.000 0.000 0.000 0.020

Han Chinese 0.019-0.124° 0.010 0.000-0.002 0.005-0.015 0.000-0.017¢
Thai 0.061-0.085° Data unavailable 0.007-0.010° 0.010 0.010"

Indians 0.000-0.060" Data unavaitable Data unavailable 0.005-0.033" Data unavaifable
Caucasians (West Europe) 0.000 0.000 0.000 0.000-0.004 0.000-0.003
Caucasians {East Europe) 0.000 0.000 0.000 0.000-0.009 0.000
Sub-Saharan Africans 0.000 0.000-0.008 Data unavailzble 0.000 0.000

Hispanics 0.000 0.004-0.008 0.000 0.000-0.006 0.000

Arabians 0.000 0.000 0.000 0.000-0.007 0.000
Australian aborigine 0.000-0.007 Data unavailable 0.026-0.135 Data unavailable Data unavailable

“The frequency of 0.1 was reported by Tanaka et al, (1996).

New Altele Frequency Database: htep:fiwww.allelefrequencies.net! (Middleton et al., 2003).
YS§SITEN patients carrying che allele shown in the second row have been reported in the study using an ethaic group shown in the first caluma.

Higher value than 0,038 in Han Chinese in Beijing was recently reported by Yang et al. (2010).

factor for carbamazepine-induced SIS/TEN for Thai and
Australian aborigine. Interestingly. HLA-B75 has not
been deiected in carbamazepine-induced  SJS/TEN
Caucasian patients (Lonjou et al.. 2006). This may be due o
extremely low allele frequencies or no existence ol HLA-
B75 subfamilies.

HILA-B*1502 has been reported to have associations with
SIS/TEN caused by other aromatic antiepileptic drugs such
as phenyloin and lamotrigine in Han Chinese and Thai (Man
et al.,, 2007; Locharernkul et al., 2008). In this study we
detected a patient carrying HLA-B*/511 whose causative
drug was probably zonisamide, an aromatic antiepileptic
drug. Therefore, HLA-B*1511 may be also involved in the
onset of SIS/TEN induced by other aromatic antiepileptic
drugs as well as HLA-B*1502, although further investiga-
tion is needed.

The odds ratio of HLA-B*1511 for SIS/TEN obtained in
this study was low in comparison with those observed in
Thai. Indians, and Han Chinese in Taiwan (25.5, 71.4, and
25.04 respectively) (Chung et al.. 2004; Locharemnkul
et al., 2008; Mehta et al., 2009). One reason for this inay
be the low allele frequency (<0.01) of HLA-B*/311 among
the Japanese, The administration of multiple drugs to Japa-
nese patients may also contribute to the low odds ratio.
Indeed, on average, more than three drugs were adminis-
tered to the patients in this study. We concluded that
patients receiving multiple drugs developed SIS/TEN due
to carbamazepine by comparing the periods of latency of
the individual drugs prior to SISFTEN onset. However, we
cannot completely exclude the possibility of other causa-
tive drugs. Another possibility is that HLA-B*1502 1s more
prone than HLA-B*]51] to cause carbamazepine-induced
SIS/TEN. Carbamazepine or its metabolites may cova-
lently (Weltzien et al., 1996) or noncovalently {Wu et al,,
2007, Yang etal, 2007) bind more easily w the
HLA-B*1502 protein or its binding peptide.

Epilepsia, 51012):2461-2463, 2010
doi: T EY I 1828 1167.20010.02766.x

There are no SIS/TEN patients carrying HLA-B#1511
who had severe ocular complications. This result coincides
with the previous report that none of the 71 SJS/
TEN patients with ocular surfuce complications  had
HEA-B¥151T (Ugta et al., 2008).
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Allogeneic Cultivated Corneal Limbal
Epithelial Transplantation for Severe
Ocular Surface Diseases
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Purpose: To determine the long-term epithelial lineage of origin of surgically removed grafts after allogeneic
cultivated corneal limbal epithelial transplantation (CLET).

Design: Interventional case reports.

Participants: We studied 2 eyes from 2 patients with total corneal stem cell destruction; 1 eye was from a
patient with Stevens-Johnson syndrome and 1 eye had sustained chemical injury.

Methods: Allogeneic cultivated corneal limbal epithelial sheets on human amniotic membrane (AM) were
transplanted onto the ocular surface. Regrafting {1 eye, 42 months fater) or penetrating keratoplasty (1 eye, 75
months later) were performed after the initial transplantation procedure for further visual rehabilitation.

Main Outcome Measures: The excised grafts were subjected to clinical evaluation and to light- and
transmission electron microscopy (TEM) examination and to immunohistochemical analysis.

Results: In clinically conjunctival grafts, TEM and immunohistochemical analysis disclosed only small areas
where the original cultivated corneal epithelial cells persisted. Neighboring conjunctival epithelial cells had apparently
invaded a large portion of the comeal surface (keratin 3/12(~), Muc5ac(~+)). In clinically corneal grafts, transplanted
allogeneic cultivated corneal epithelial celis clearly survived for a long period of time (keratin 3/12(+), Muc5ac(-));
there was no infiltration by inflammatory cells, nor was there dissolution of the AM substrate.

Conclusions: We theorize that the process of graft opacification after allogeneic CLET is responsible for the
loss of transplanted cultivated corneal epithelial cells and that this is followed by conjunctival cell invasion onto
the corneal surface. The results of this study confirmed that in the clinically evaluated corneal graft, transplanted
cultivated corneal epithelial cells indeed survived for a long period of time on the corneal surface and maintained
ocular surface integrity, even though the transplanted cells were allogeneic. ‘

Financial Disclosure(s): The authors have no proprietary or commercial interest in any of the materials
discussed in this article. Ophthalmology 2010;117:2247~2254 © 2010 by the American Academy of Ophthalmology.
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Severe ocular surface discases (OSD), such as Stevens-Johnson
syndrome and chemical bums, are currently some of the
most challenging of disorders. These conditions arc character-
ized by the destruction of corneal cpithelial stem cells in the
limbus that results in conjunctivalization, neovascubrization.
chronic inflammation, and corneal stromal scarring.'™ Con-
ventional corneal transplamtation has proven to provide less-
than-satistactory clinical results in patients with severe OSD.*3

Recently, attention has focused on the development of

regencrative cell therapy such as tissue-engineered culti-
vated cpithelial stem ccll transplantation as a new ap-
proach for ocular surface reconstruction in cases of se-
vere OSD.® For treating severe OSD, it is necessary to
transplant an autologous or allogeneic cell source to
restore the normal ocular surface. In fact, most severe

43 2010 by the Ametican Academy of Ophthalmalogy
Published by Elsevier Inc.

QSDs are bilateral. thus forcing surgeons to usc allograft
donor cells, which subject the recipients to a high risk for
allogeneic rejection.

Since 1999, we have performed allogeneic cultivated
corneal limbal epithelial transplantation (CLET) using hu-
man amniotic membrane (AM) as a carrier on 51 human
eyes wilth the acute- or chronic-phase of severe OSD.*!¢
Although our initial clinical asscssments of allogencic
CLET yiclded favorable resuits {rom the perspective of
octtlar surface stabilization, longevily and Jong-term pheno-
typic analyses of allogencic corneal epithelial transplants to
the ocular surface must be performed because there have
heen no reports regarding these subjects. Because it has not
been determined what happens to allogeneic cultivated
transplants on the human ocular surface, we compared our
2247
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clinical obscrvations with the results of long-term celtular
phcnotype analysis of allogeneic CLET.

Herein we have reported for the first time our long-term
clinical, histologic, ultrastructural, and immunohistochemi-
cal tindings on allogencic CLET in detail. Our findings have
important clinical implications and provide valuable in-
sights into the mechanisms of both graft survival and graft
intcgrity after allogeneic CLET.

Materials and Methods

Subjects

All experimental procedures and clinical applications introduced
here were approved by the Institutionat Review Board for Human
Stwlies of Kyoto Prefectural University of Medicine; prior in-
formed consent was obtained from all patients in accordance with
the tenets of the Declaration of Helsinki for research involving
human subjects. Our study included 2 eyes from 2 patients: |
patient with Stevens-Johnson syndrome (patient 1, right eye) and
| patient with chemical injury (patient 2, left eye). Patient | is a
35-year-old woman and patient 2, a 63-year-old mtan. Preopera-
tively, all eyes manifested severe destruction of the ocular surface
with total limbal stem cell deficiency. These patients demonstrated
a reasonable reflex tear function and tear meniscus level, and both
patients had initially undergone allogeneic CLET to reconstruct
the ocular surface. Postoperatively, 0.3% ofloxacin and 0.1% dexa-
methasone eye drops were instilled 4 times a day. The doses were
tapered 10 a maintenance dose of 2 to 3 times per day afler 2 103
months, depending on the severity of inflammation. Systemic
betamethasone (1 mg/d), cyclophosphamide (50 mg/d), and cyclo-
sporine (100 mg/d) were administered orally to reduce postoper-
ative inflammation, scarring. and allograft rejection. Renal and
liver functions were monitored periodically. Administration of the
former 2 immunosuppressive agents were stopped between | and
3 months after surgery.

Patient 1. The onset of the disease was when the patient was
2 or 3 years old. We could not follow the patient’s clinical course
aller disease onset in detail, but 33 vears later, she visited our
clinic and both of her eyes showed total corneal epithelial stem cell
deficiency with wotal conjunctivalization, inflammation, symbleph-
aron, and neovascularization. For this patient, we first recon-
structed the ocular surface by allogeneic CLET combined with
AM transplantation. During the postoperative month 21, the pa-
tient’s corneal surfuce was completely reconstructed by a trans-
planted allogencic CLET graft; however, preexisting intrastromal
neovascularization was still observed in the corneal stoma. Best-
corrected visual acuity was improved from 20/100 to 20/32. Sub-
sequently, there was a recurrence of minimal cell infiliration and
inflammation in the upper part of the patient’s corneal and con-
junctival areas. Even though the patient’s ocular surface was stable
without any epithelial defects, the same clinical appearances some-
times recurred and conjunctiva gradually invaded into the centratl
part of the cornea. We therefore transplanted the allogeneic culti-
vated corneal limbal epithelial sheet again 42 months after the
initial allogeneic CLET to further visual rehabilitation.

Patient 2. The patient suffered chemical injury to both eyes at
age 63. Although both eyes positively responded 10 the medical
treatiment. they ultimately showed total corneal epithelial stem cell
deficiency with total conjunctivalization, inflammation, symbleph-
aron, and neovascularization. For this patient, we first recon-
structed the ocular surface by allogeneic CLET combined with
AM transplantation. The elapsed time from disease onset to the
first graft was 10 months. During postoperative month 19, the
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patient’s corneal surface was completely reconstructed by a trans-
planted allogeneic CLET graft; however, the preexisting diffuse
intrastromal opacity was still observed. Besl-corrected visual acu-
ity was improved from counting fingers to 8/200. Subsequently,
the patient’s ocular surface was apparently stable without any
epithelial defects; however, peripheral conjunctivalization gradu-
ally occurred. Severe preoperative corneal stromal opacily that
strongly affected the patient’s visual acuity prompted us to per-
form penetrating keratoplasty 75 months after the initial allogeneic
CLET.

Opaque cultured epithelium (patient |) and corneal buuons
(patient 2) harvested from these eyes at the time of the second
transplantation were processed for light and electron microscopy
and for immunohistochemical study. The operative procedures
intraduced herein followed previously reported methods.*'?

Examination by Transmission Electron Microscopy

Samples from the allogeneic CLET grafts were examined by
transmission electron microscopy (TEM). The specimens were
fixed in 2.5% glutaraldehyde in 0.1 mol/L phosphate-buflered
saline (PBS), washed 3 times for 15 minutes each in PBS, post-
fixed for 2 hours in 2% aqueous osmium letroxide, washed 3 more
times in PBS. and then passed through a graded ethanol series
(50%., 0%, 80%, 90%. 95%, and 100%). For TEM (JEM 1010,
JEOL Lud.. Tokyo, Japan) examination, the specimens were em-
bedded in araldite resin (Agar Scientific Ltd., Stansted. UK),
ultrathin (70-nm) sections were placed on copper grids. stained for
1 hour with uranyl acelate and % phosphotungstic acid, and then
for 20 minutes with Reynold’s lead citrate.

Immunohistochemistry

Immunohistochemical studies to detect tissue-specific keratins in
the removed grafts were performed in accordance with our previ-
ously described method.'"'? Briefly, 7-um-thick cryostat seclions
were placed on gelatin-coated slides, air dried, and rehydrated in
PBS for |15 minutes al room temperature (RT). To block nonspe-
cific binding, the tissues were incubated for 30 minutes with 2%
bovine serum albumin at RT. They were then incubated al RT for
I hour with the appropriate primary antibodies (Table 1; available
online al hitp://aaojournal.org). They were subsequently washed 2
times in PBS containing 0.15% TritonX-100 for 15 minutes.
Control incubations were performed with the appropriate normal
mouse- and rabbit immunoglobulin (Ig)G (Dako. Kyoto, Japan) at
the same concentration as the primary antibody, but without anti-
body. After staining with the primary antibody, the sections were
incubated at RT for | hour with the appropriate secondary anti-
bodies and FITC-conjugated donkey anti-mouse IgG and FITC-
conjugated goat anti-rabbit IgG (Molecular Probes Inc., Eugene,
OR), respectively. After several washings with PBS, the sections
were coverslipped using antifading mounting medium containing
propidium iodide (Veclashield; Vector Laboratories, Burlingame,
CA) and examined under a confocal microscope (Olympus Fluo-
view, Tokyo, Japan).

Results

Clinical and Histologic Findings

Patient 1. Clinically, slit-lamp examination showed that the upper
and temporal part of the corneal area was apparently covered with
conjunctival epithelivm (conjunctival phenotype; yeliow circle E
and G in Fig 1A). however. the lower and nasal part of the corneal
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Figure 1. Representative shit-lamp photographs before (A) and after (A; inset) allogencic cultivated comeal limbal epithelial transplantation in patient

1 Slit-lamp examination revealed that the upper and temporal part of the corneal surface was apparently covered with conjunctiva (A; yellow circles E

and G, In contrast, shit-lamp examination revealed that the lower nasal part o the corneal surface was still cransparent (A; yellow cirele F). Fluorescein
staining showed a comparatively clear demareation between comneal and conjunctival phenotypes (B). The corneal phenotype area was comparatively
smooth epithelium with no fluorescein staining (B; yellow circle 1), yet the conjunctival phenotype arca revealed light and stippled staining with
fluorescein (B; vellow circles Hoand ]). The cross-section of yellow cirele E disclosed 5 to 6 stratificd layers of conjunctivallike epithelial cells and also
included the goblet cell-like cells (black arrows; C). The cross-section of yellow circle Fshowed 5 1o 6 stratified cell layers and comealike epithelial cells
(D). Amniotic membranc substrate was clearly observed throughout the epithelium and there were no inflammatory cells. Seale bars (C, D) = 50 pm.

area remained transparent and apparently covered by the trans-
planted allogeneic cultivated corneal limbal epithelial sheet (cor-
neal phenotype; yellow circle F in Fig 1A). Fluorescein staining
showed a comparatively clear demarcation between the corneal
and conjunctival phenotypes (Fig 1B). The corneal phenotype area
was comparatively smooth epithelium and there was no fluorescein
staining (yellow circle I in Fig 1B), but the conjunctival phenotype
area revealed light and stippled staining with fluorescein (yellow
circle H and J in Fig IB). Light microscopic examination of the
removed cultured sheet of the conjunctival phenotype (yellow
circle E in Fig 1A) disclosed 5 to 6 stratified cell layers and
conjunctival-like epithelial cells (Fig 1C). The removed cultured
sheet also included the goblet-cell-like cells (black arrows in Fig
1C). The AM substrate was not clearly observed throughout the
epithelium. In contrast, light microscopic examination of the re-
moved cultured sheet of the corneal phenotype (yellow circle Fin
Fig 1A) showed 5 to 6 stratified cell layers, and basal cells were
Mattened to the superlicial layers (Fig 1D). The AM substrate was
clearly observed throughout the epithelium and there were no
fibroblastic tissues or accompanying inflammatory cells.

Patient 2. Clinically. slit-lamp examination clearly revealed
diffuse intrastromal opacity and peripheral conjunctivalization
(Fig 2A). Fluorescein staining showed that the central part of the
cornea was comparatively smooth epithelium with no staining
(corneal phenotype; yellow circle E in Fig 2B), but the peripheral

region revealed light and stippled staining with fluorescein (con-

junctival phenotype: yellow circle F in Fig 2B). Light microscopic

examination of the removed corneal buttons in the conjunctival
phenotype disclosed 5 to 6 stratified cell layers and conjunctival-
like epithelial cells (Fig 2C). The AM substrate was not clearly
observed throughout the epithelium. In contrast, light microscopic
examination of the corneal phenotype showed 5 to 6, well-formed,
stratified cell layers (Fig 2D). The AM substrate was clearly
observed throughout the epithelium and there were few inflamma-
tory cells.

Immunohistochemistry

We investigated the expression patterns of tissue-specific keratins
in samples from both grafts. Negative control sections. incubated
with normal mouse and rabbit IgG in the absence of primary
antibody, exhibited no discernible specific immunoreactivity. We
compared control samples and graft specimens prepared for
immunohistochemistry.

In specimens from the conjunctival phenotypic area of patient
I, epidermal-keratinization-specific keratins 1 and 10 were not
observed in any epithelial layers (Fig 3A, B). The nonkeratinized,
stratification-specific keratins 4 and 3 were expressed in all
epithelial layers except the basal cell layer (Fig 3E, F); cornea-
specific keratins 3 and 12 were not observed in any of the epithelial
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Figure 2. Representative slic-lamp photographs before (A) and after (A; inset) allogencic culuvated corneal limbal cpithelial transplantation in patient
L. Slit-lamp examination clearly revealed diffuse intrastromal opacity and peripheral conjuncrivalization (B). Fluoreseein staining showed that the central
part of the cornea was comparatively smooth epithelium (B; yellow circle E), but the peripheral region revealed the conjunctival staining pattern (B;
yellow circle F). The cross section of yellow circle C disclosed 5 to 6 stratified cell layers and conjunctival-like epithelial cells (C). Amniotic membrane
(AM) substrate was not clearly observed throughout the epithelium. In contrast, the cross section of yellow circle D showed 5 1o 6 well-formed stratificd
cell Tayers and comealike epithelial cells (D). AM substrate was clearly observed throughout the epithelium. Scale bars (C, D) = 50 um.

layers (Fig 31, J). Limbal-conjunctival basal cell marker keratin 15
and goblet cell marker MucSac were sporadically expressed in the
removed culture sheet (Fig 3M, N). In contrast, in specimens from
the corneal phenotypic area of patient 1, keratins 1/10 and 4/13
were not observed in any of the epithelial layers (Fig 3C, D, G, H).
The cornea-specific keratins 3 and 12 were present in almost all
epithelial layers (Fig 3K, L). Keratin 15 was sporadically ex-
pressed in some areas (Fig 30), but there was no localization with
Muc5ac (Fig 3P). In addition, we further examined the temporal part
ol the specimens, which is clinically thought to be the conjunctival
phenotype (yellow circle G in Fig 1A), and found that cornea-specific
keratins 3 and 12 were unexpectedly expressed throughout the epi-
thelium (Fig 4: available online at hitp://aaocjournal.org).

In specimens from the conjunctival phenotypic area of patient
2, keratins | and 10 were also not observed in any of the epithelial
layers (Fig 5A, B). Keratins 4 and 13 were clearly expressed in the
epithelial layer (Fig S5E, F), and faint keratin 3 and 12 staining was
observed in the epithelial layer (Fig 51 J). Keratin 15 and Muc5ac
were sporadically expressed in the epithelial layer (Fig 5M, N). In
contrast, in specimens from the corneal phenotypic area of patient
2, keratins 1/10 and 4/13 were barely observable in any of the
epithelial layers (Fig 5C, D, G, H). The cornea-specific keratins 3
and 12 were clearly present in almost all epithelial layers (Fig 5K, L),
Keratin 15 was sporadically expressed in some areas (Fig 50), but
there was no localization with Muc5ac (Fig 5P). The results of the
immunohistochemical analyses are summarized in Table 2.

2250

Transmission Electron Microscopy

Using TEM, we carefully examined the ultrastructural differences
between the clinically evaluated conjunctival and corneal areas in
patient 1. TEM examination showed that the clinically evaluated
conjunctival area contained cells of a conjunctival origin, includ-
ing numerous goblet cells which were easy to identify (Fig 6A, B).
The goblet cells contained numerous mucin granules with dense
cytoplasm within them and long microvilli on their surfaces. In
some regions the conjunctival cells had migrated over cells with a
more corneallike phenotype. Cells with the corneallike phenotype
were 10 to 12 microns in size, columnar or cuboid in shape. with
tightly opposed cell borders and round nuclei. In contrast. cells
with the conjunctival phenotype were 6 to 8 microns in size and
irregular in shape, with densely staining cytoplasm, intercellular
spaces, and oval or flattened nuclei. In other regions, the conjunc-
tival cells were growing directly on the AM. TEM examination
showed that the clinical corneal area contained cells with a corneal
epithelial phenotype, and that the basal wing and superficial cells
in this region seemed normal with no signs of necrosis or apoplosis
(Fig 6C. D). In all cell layers, the epithelial cells were compara-
tively closely attached to neighboring cells by numerous desmo-
somal junctions. The basal epithelial cells adhered well 1o the AM
substrate via hemidesmosome attachments and a basement mem-
brane was present (data not shown). The stromal region contained
numerous keratocyles.
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Conjunctival phenotype Corncal phenotype

Fioure 3. In the conjunctival phenotypic area of patient 1, keratins | and 10 were not observed in any of the epithelial layers (A, B). Keratins 4 and
13 were expressed in all epithelial layers except the basal cell layer (E, F); keratins 3 and 12 were not abserved in any of the epithelial layers (1, J). Keratin
15 and MucSac were sporadically expressed in the removed culture sheet (white arrows; M, N). In the comeal phenotypic arca of patient 1, keratins 1/10
and 4/13 were not observed in any of the epithelial layers (C, D, G, H). Keratins 3 and 12 were present in almost all epithelial layers (K, L). Keraun
15 was sporadically expressed in some arcas (white arrows; 0), but there was no localization with MucSac (P). Scale bars = 100 pm

Conjunctival phenotype Corncal phenotype

Figure 5. In the conjunctival phenotypic area of patient 2, keratins 1 and 10 were not observed in any of the epithelial Tayers (A, B). Keratins 4 and
13 were clearly expressed in the epithelial layer (E, F). Faint keratin 3 and 12 staining was observed in the epithelial layer (1, ]). Keratin 15 and MucSac
were sporadically expressed in the epithelial layer (M, N). In specimens from the corneal phenotypic area of patient 2, keratins 1/10 and 4/13 were barely
observable in any of the epithelial layers (C, D, G, H). The comea-specific keratins 3 and 12 were clearly present in almost all of the epithelial Tayers
(K, L). Keratin 15 was sporadically expressed in some arcas (O), but there was no localization with MucSac (P). Scale bars = 100 pm.
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Table 2. Summary of Immunohistochemical Results

Kl K10 K4 K13 K3 K12 K15 MucSac

Case 1
Corneal phenotype = —
Conjunctival - - 4+ 4+ - = + +
phenotype
Case 2
Corneal phenotype - —
Conjunctival - = 2 N &
phenotype

I+
i+
+

Discussion

We have previously demonstrated that allogencic CLET
holds promise as a novel operative treatment for severe
OSD.*'” This new operative modality requires long-term
postoperative immune suppression; therefore, there is a high

risk for postoperative cultured graft rejection. There have
been various reports regarding the phenotypic analysis after
CLET, yet those studies only reported a short-term pheno-
typic analysis (3—12 months)."*~'® At present, the long-term
morphologic and biological corneal phenotypes after allo-
geneic CLET are not fully understood. Herein we have
demonstrated for the first time that our clinical slit-lamp
findings were almost consistent with the morphologic and
cell biological phenotypes. Moreover, using the proper post-
operative treatment, tissue engincered cultivated corneal
cells can partially survive for a long period of time on the
ocular surface, even though the cell origin is allogeneic.
In the cases in this present study, the ocular surface was
initially reconstructed with allogencic cultivated corneal
epithelium, but owing to postoperative ocular surface con-
ditions, the corneal surface was eventually opaque and
required reconstruction of the ocular surface to improve the
visual acuity. At that time, we did not know precisely

Figure 6. Transmission clectron microscopy (TEM) examination (Patient 1) showed that the phenotypic conjunctival arca contained cells of
conjunctival origin including numerous gobler cells, which were casy 1o identify (A, B). The goblet cells contained numerous mucin granules with dense
cytoplasm within them and long microvilli on their surfaces, Examination by TEM showed that the phenotypic corneal area contained cells with a corneal
epithelial phenotype, and that the basal wing and superficial cells in this region seemed normal with no signs of necrosis or apoptosis (C, D). In all cell

layers the epithelial cells were closely attached 1o neighboring cells by numerous desmosomal junctions. Scale bars = 2 pm.
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whether the opaque epithelium (clinically cvaluated con-
junctival phenotype) was replaced by surrounding conjunc-
tival epithelial cells or whether the initially transplanted
cultured corneal sheet itself became opaque. Analysis by
TEM showed only a small arca of the graft where the
original cultivated corneal epithelial cells remained; how-
ever, it seemed that neighboring conjunctival epithelial cells
had mainly invaded the corneal surface. Immunohistochem-
ical analysis showed that the expression patterns of tissue-
specific keratins in the clinically evaluated conjunctival phe-
notypic grafts were similar to those in the conjunctival
epithelium (mucosa-specific keratin 4/13(+), cornca-specific
keratin 3/12(—), and MucSac (+)). Our clinical, ultrastruc-
tural, and cell biological findings revealed that the process
of graft opacification was responsible for the loss of trans-
planted cultivated corneal epithelial cells and that this event
was followed by surrounding conjunctival invasion onto the
corneal surface.

In contrast. cven though the transplanted cultured sheet
showed the conjunctival phenotype in some areas, the clin-
ically trunsparent arcas in the corneal surface (corneal phe-
notype) were still observable. During the course of the
postoperative follow-up, their distinctive fluorescein stain-
ing patterns made it casy to distinguish the transplanted cell
sheets from the surrounding conjunctival epithelium, im-
munohistochemical analysis showed that the expression pat-
terns of the tissuc-specific keratins in the clinicaily evalu-
ated corneal phenotypic grafts were consistent with those
seen in normal comeal epithelium (keratin 3(+), Keralin
12(+), and Muc3ac{—)). Unfortunately, we were unable to
cxamine the original allogencic cultivated corneal limbal
cpithelium before transplantation due to the ethical consid-
crations and clinical matters, however, and because we
indicated in a previous report, allogeneic cultivated corn-
cal epithelial sheets normally show keratin 3/12(+) and
MucSac(—), which are identical staining patterns to that of
corneal phenotypic arcas.'®'? This set of findings confirmed
that transplanted allogeneic cultivated corneal epithelial
cells can survive on the corneal surface and maintain ocular
surface integrity for a long period of time, indicating that
this allogeneic system may prove to be a polentially useful
operative tool for ocular surface reconstruction. To that
regard, proper postoperative immunosuppressive therapy is
very important for the survival of this graft.'” We noted that
in our scrics, the 1 patient who had reccived the allo-CLET
operation 10 years ago still maintained corneal transpar-
ency. thus reinforcing our decision to perform this type of
transplantation.

For successful cultivated corneal epithelial transplantation,
it is essential to involve comeal stenvprogenitor cells in the
cultivated sheet if long-term graft survival is expected. It has
been reported that keratin 15 is a marker for corneal limbal and
conjunctival basal cells, indicating that it may also become the
marker for comeal limbal stem/progenitor cells.'® In general,
proliferation occurs in the basal layer of keratinocyte stem cells
attached to the underlying basement membrane. Stem cells
facilitate the maintenance of self-renewing tissues; they are
critical for replenishing and maintaining the cell balance within
tissues. Interestingly, our immunohistochemical studies de-
tected the sporadic expression of keratin 15 in very small

restricted areas in all eyes. In view of these findings. although
it is still 1oo carly to demonstrate that stem cells of an alloge-
neie cultivated corneal epithelial sheet persist in the ocular
surface for a long time after transplantation, it does imply the
fong-term survival of transplanted allogencic stem/progenitor
cells. Studies are currently underway in our laboratory to shed
further light of this observation.

In conclusion, we examined the long-term morphologic
and ceil biological phenotypes of allogeneic CLET grafts.
We found that in clinical comjunctival phenotypic grafis,
transplanted cultivated corneal epithelial cells were gradu-
ally replaced by surrounding conjunctival epithelial cells
and we noted the presence of many inflammatory cells.
Clinical corneal phenotypic grafts demonstrated that trans-
planted cultivated corneal cells were able to survive for a
long period of time and become integrated into the host
corneal stroma. The current immunohistochemical and ul-
trastructural examination yields novel mmformation on allo-
geneic CLET and suggests reasons tor the phenotypic di-
versitics of these transplants. We arc currently using this
information in our attempt to develop more effective post-
operative therapics for patients with severe OSD.
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Table 1. Primary Antibodies and Source
Y

Antibodies Category Dilution Source
Keratn 1 Mouse monoclonal X100 Novocastra, UK
Keratin 3 Mouse monoclonal X100 Progen, Germany
Keratin 4 Mouse monoclonal X200 Novocastra, UK
Keratin 10 Mouse monoclonal X200 Novocastra, UK
Keratin 12 Rabbit polyclonal X200 Trangenic, Japan
Keratin 1 Mouse monoclonal X200 Novocastra, UK
Keratin 135 Mouse monoclonal X200 Abcam, UK
MucSac Mouse monoclonal X100 Zymed, USA

Figure 4. In the temporal part of the specimens, which is clinically thought to be the conjuncuval phenotype, cornea-specitic keratins 3 and 12 were
unexpectedly expressed throughout the epithelium. Scale bars = 100 wm.



86

[ell

iR TRIMREICHER

LERERARTE

EEES S, 2SOEBREZICNATHES, BRESEHELYTL,
ERICERRERIFTAEEDHIFESTHY, RFA—T VR DParyIVE
{RE$(SJS), EMREIBIEAE (TEN), EFLIBBEELEFERIF(DHS)EEMBETEN
3. COEMT, RRERIESHEHEMSRENDIL, SISEOUICEDEERLEEN
% TENT®HS. SIS/TEN[CHBITRIREHERIT, BLEO0XLBEENT
BUL, BRFEAYICIE SIS & TEN ICKBFRROEMEAL. FEBRERICIRE
BAEEETSE, BEARABEDIED, FELWRSA T4, BEEESE
EIChi>THHETA(T1)?. ZOLSLEERRESHEEMD SIS/TEN

- BETIE, RERICRMEREZ DB - DRAOHNETSA, MARZE VS

THIELSbPoTERL(HE2)Y. £, REMEZMHD BETIBRERER
IPERIREICHETIBHIEMNZ VY. RERPSREMAEOFEEZNEL, R
FOA RICKDBNRHRBRETO L0, RENTREWNSTS.

EEHHEL S §JS/TEN &K, BT - #ES L IIZERB, 72
GEERERT LT, MBEEISEEEAYELS. BViRAD L, KIS
Bk U-R R CHEIRAT L T\ 25481, IREHHER M TaklEs s,
I OFERFMIEIFGRIFTR TH Y, FBIIRAT L GEIRA 2 FE L7458
3, BTy AV AMERERE I NE 2 BHIDOTERYET 5.

AR SiEREHIC R AEE LR, REOFEF - EIR, BEX460
3. E7z, RBEERIIEES TE CAEHEEOAREE EERIR(E 3)PEARED
TR TH Y, MEH D\ 37 1 ZAMESER & DEJERTH 3.

SRR AR LR RIBR A UG8, FLLEANTFETRER
BABEMEN DD, Thbh, AEICARELEBmRAERT S, LEKIE
HAE LR L0 BEI LT, AE» BT 2EEER THEINERR
BHEEY */-7. —F, BELEREBEYE U COAE EEBRSERF L
Bax, ERRBEAEERIZZVBEIN, AERDZERLTS. S
o+, ARLEREROBELTRRITS. Z079H, FEERIT
REPHENF ML L, 7272 bIGREAET 2 2 L RRBORNTFRER
T 3. 72771, AEEEEEGERICKIE LT3 L F ORI B ERLFT
Y, BEHOBENRNIEEENTERL 1272V ERVv. LTRBEME
XA ENLETHD.

EHHIDERTIZIATOA FORBEEHRE (T o1 FANVRFEE) LIRB
RO 25 v BREHRFRHTHD. ERGIER L TERBHIERRIZER L7212
b hadbsd, REEOREINELET 2 LH2. £DLH5GEE, BE



3 GEEETHRFETIEE

Bl 1 151353 SUS TEN OERFS
SIS/TEN 'Cligﬁm%jwiimf&:ﬁﬁ& LTERBZ LA
W TR R

[;t BBEHAES > SIS TEN DE! i
REGFEZ/RD SJS/TEN&%‘E(:& AlEEERXGE), OE - DEW@H:‘;.ITE’EUb/u(b) ME %
(c)&EMETS. (3zik 3 L YBIE)

% oS o3
B3 2 &E NS 'ﬁ:'\f umF&’jJE“Fﬁ 8
SIS/TEN 2ikEimEiE % (2) Tld, ﬁlﬁ'ﬁ«ﬂi(b o LTLRIBFEHOBEZBRELTWD) LR
FEERADEEE LERIE(c: BEOEFAMEEERES) BEHENS.

FIR7Z T KBFIRVER LT, 2704 FOREERITS. REMMIW,
RNy A5V ER(1E 6~ 8ERE)Z6URIKE(L B 4~ 6 HER)
BHRDT- DR THS. AREEERBEOHELES Z e HTEN,
Wl Ve tRERNAToA FELFHELTWL. 27 L, 2701 F#
Bl BABEERENOV A7 MDY, BET 3 E2HFBNEE L TRIVE (K
MFE, Fifie7e &) OB MR T L CeRe T 5. BRREIB W TH EEE T
FEBELTHREEZHAT S5, FIEEOHIRIZS »hhHb7d, MRSA KL
U MRSE BRMEZ L2 Z e 3h 20D TEEYET 3.

Why important?

SIS/TENZERZFNTDAHTELS, ELWRNEESBEELSSILEZH-
THEE, FEREICEDIERDERIIBEONEERESEZITLED. 55
M, BEABLAICATOA F/SXIAFREERBIANSG A5 85277072 SIS/
TEN 5EFITIE, BEEICI0RITRTHEAIOLETHY, BELEBEBOE
ETH 3 palisades of vogt (POV)Z#IFLEY. SISO BRENEETHDIFE
RICIFEALHATEICS WG, BEVMBLYEUNRRHEAREZTOCENEETHS.

— T =i

1) Yetiv JZ Blanchme JR, Owen JA Jr : Sonth Med J 73 : 599-602, 1980

2) SMEITE : BRI 2008-2009 (ERHAE ). =ILEE, K, 2008, p182-188
3) Sotozono C, Ueta M, Koizumi N et al : Ophthalmology 116 : 685-690, 2009

4) Ueta M, Sotozono C, Inatomi T et al : Br J Ophthalmol 91 : 962-965, 2007

5) Araki Y Sotozono C Inatomi T et al : Am J Ophthalmol 147 1004-1011, 2009

87



5. FEREZERERRA /ERIRER S

R S O AR
Stevens-Johnson fE{ZEE

Stevens-Johnson F ﬂiﬁt(;

Stevens-Johnson ﬂ'ﬂﬁ?ﬁi (Stevens—J ohnson syndrome ; SJ S) ib &
Ut R IR (toxic epidermal necrolysis ; TEN) 1,
BERELZPFEARY b5 AICBT 22004 G 1VE R kR

ThY, BROBHLLLCEEORMN - BT LA L KEEE

T2, MNEZEDTHLWLEMICHELREL, BEEEZA
HBEAADZ) 2~6 N/EEL N5,

ZADPERABRSBCRELTEY, BEEESY L LTHEST S
N5 FEREZ2FEHIZSEICH-D, FiEdE, RgsE
(NSAIDs ; non-steroid anti-inflammatory drugs), ¥itfvi A
REWLEHTH L, BEBFEORMIIAHTH 55, REICET
LIERE, WIEELZ EORERERETBEL TV 2EAFE W L
Do, AEPDT 4 VARERAZRIC LB LEZ HNTVE, —if
DIEBI; $FIZ/N B TWE Mycoplasma pneumoniae ¥ O BEIEHIEIHE X A
TwW5h,

KA - U ADMERERD 10 %Kii25 SIS, 10 %A LA TEN &
dN5H* %, SIS & TEN QIEFRIZEMLTEY, BFROAT
MEZENT 5L IZEMETH 3.
2AFELTSJS LIERT & HE W,

PRENE DI BEIIEF0BESERE 222, LIFL
EARES, FI74 74, BEIER EBEEICH 25%8EE %
B. FERFEDBIRICH > TRBMBFHEL L Mo79 2T,
FREDM & 0 BEE 2 IRRHEREZ TS S L BEETH 2.

 BiEBOREE

T R > FE 1L, %%@3, ﬁE’d%?b‘ E’Lﬁﬁjﬁ'kiiliﬂﬂ#k Zéémli
BERHRELYFEE»SBBARITLTELBY,

HRRE LD ESNDE I EXDHY, EELET 5.

ZDRHRE T, SIS & TEN

B & D RSk A |
T 5%E1003, BEHIBWT YA VABRKEAD 2 VIZHEL LA

EEEZ I, B

- NOESRICERLERE S

Wy2EZTHY, 548
PLIBHDTHSB. SIS,
TEN, ZEHIMBHEERE
(drug-induced hypersen-
sitivity syndrome : DIHS)
HERIMERB TH 2, D
2 6 DIHS (X R&HE %
HhiEu,

SISHMEDOHED
vz 7Y1 MR THERS
Btra—/KEM-#Ee4a
KRR EfESTS I

| HCEIT 3R

http://www.nanbyou.or.
jp/kenkyuhan/rinsyo/38.
hifu.htm

R IE p.280 2R,

137



138

1 Stevens-Johnson fEIREF
9m, ZR)

2 SHEHORMRRE

R95 R B AT TAMICENY, EFORM B X HIRICRES &
CLARET S (1), FRCIRRZE D BHIETL, REORER
JEIE, HELeECRAEELTEMD (K2a), BE (B2b)* 247
5. SHEHEOAE LERE (B2), &5IEHELERRE
R, IR F A & b TEEIC 2 A TR BV,

SR A LA EL, WEICFETALEZD
NTWwAAEEF®M T THET 5 &, LERBIRHRIAEL
Bz W BES T, REICEED SMET A IR THR S
na*, ZoroABEEEWREREETEDNTREBIEOARE
BLMERAZESLT. —F, EERREZELCTH AR LR
PEAE L72A i, ERRBIEAE RIS LD BESh, AR
EIEERLT 5.

BRAOEE% k) BB 70% BEL S5 H, BB E LKA T
TR ASTEI LT\ B 3atd, IREBHE 24D Tkt mv. 728
#Mrik) eHH0ES T, OB  OENOEK - UsA (E1), I
F4% (R 3), EEFm %z, REBHEZ 9 SIS & 4 i3 TEN
THh A EEIFE WY,

a EmEm b, {4 c. BELERE

&3 BEE 7T, &
S E#EE. AEaE, S
LARIEMTHS.

BB R R
BLTVWBEESORAIHS
RBIFTHY, BHHINEHE
DBRHEBEENEIFEL Y
5L,

23 JER



5. JEREAMRERRAIRRERR

i

; :u\ﬁgqa)lﬂﬁ ;

%ﬁ%@+ﬁ&%ﬁi ﬁﬁt&%%@@ﬁﬁ%T%kb ﬁﬁ
Fipx BIFICT 5. IRESHEL TRER R Y B 12, FEMMEY,

REFORES L CIRERT LS+ BEL, FECREEO-RE

Wl %475 S EWEHTH 55,

% ABM OB, EEELOEEILETHY, BERHO
AF 04 FRBESES OSVR) PERATHL. SRR ICE
BLTd, LIELITIRETSEIEIEY 5720, AT 04 FORE
R ERAT R 2 Cla e CIRBHFTR L B L TiThAl R 5%
v 6,

REFHCIRAY A5V Y DEE (1B 4~6 BRE) 217V, JE
PEELBEIEANY A5V VRKE (1B 4ERE) 20T 5.
BYEE B BEND D D20, BE L RIECBIIEFRAEDY A2
LREOBRDFHRIIOVTHACHA LD 2T, MEEEHAL
RO ATOAL FERFRS TS, AELELERBORERZESC
LATEIE, £FLRHOATOA FEZWo (Y LT 2.
BT E : DB OBRE L U ERERTY, TO%
o 1 EREORRREESMET A, BEEEFMmIcd, REmIC
% MRSA & %\ (2 MRCNS*” 2R L3 v T 52 DW 2 ¥
NTEHBRSHEE ZE LT, HEELRIES T2
BIERE ERERERS £ UBEE TvwRVCERET S, BEE
EOJRENRFELER LTI LT, WREMBIIHROESL L)
BETHD, EMALVIEBETFTHRET S L L.

SRR A U % IRERIE S 2 U 5 2 & R E 2 2 AR & % B,

BERBREE TS H 5 A% BV TR IS 2 HBEd 5.
BIEM E B8 ¢ selflimited DIEBTH Y, BE 3~4 BHEET
BB L UEBERNELEVTL 5%, REEORIEI KRB
CTIEGEO L RIBAEBET A2 Lv3h 5, BN EFERE (R4)
i3, EROABBYRE, 5\ I3ABERPEILE KT R D
B, RENERTEEOBEEE SR VEEIE, KL
By— MNEHPERTHSY.

| @'TEH.EGJEEB”E

LLLK&O&%E%G%&L&%%%%@%T%& ﬁﬁﬁ
JEEECHET A, M LW Mo oA AT 7

RERORMLEIS
BE1R1EFY, RENS
EHBVETEFEL S
&iCiE, Y 2EDBEEN
=25 A VAN

EMAR LY HIRFFR
X (D DR R OBE D
EWBAIL, ERFFRICIE
LTAFO4 KiREETTO
&, IRFRROB(LEELCTEE
BERBIENHD.

MRSA

AFIYLHERETF
JERE
(methicillin-resistant
staphylococcus aure-
us)

MRCNS

AFIYLREIT T T —
Hhatdk T KOBRE
(methicillin-resistant
coagulase negative
staphylococci)

{18, BRIk LIRS
EREOEIZEE LY, 2hb
R ARSHAICISERICED
. ARIENTIELER

Bl REICENL, BEY

HohizE3.
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B4 BEMEERIE
29 7%, ZciE. Stevens-Johnson fE{ERESEAE
#4hB. FEREICHIN D T LRTEN H
Y, ZOkHINLFLEA LTHE S W
¥ OAERSEETBTHS. BEEELE
SEICTIAL, BABSOIRE, BEERY
3.

LS R

®5 {1BHEHIORATR
® 4 EHID 4 Fi%. MRSA BRBRE, %
DARBHICEBREOBBREFILEEL L.
BRA0IC IR (HEEIRREIC L WA S
hi-. AIEES NERA, REOMOAF
grEL <, ERREEMEUCLVALL

TV, BHRREFHATHY, BED
FRARAE, HWELEEEHTD.

o, AEEEGRER, MR %o TRAMEL KT, EiE
CHEEDSREME R L CIRERSEMO X ) Ak, #OF
ZLLETT2 (E5)?.

EHRBECTEBE T, LiE LIZRREE O & 5 R
AWARZIAT, <4 K— A (meibomian gland) DRHEEH
BZ L ARRAEREIATA 2T A BEDOFIATADL
iz, BRI, RS, R, I E AR LR 5.

ek U CHEEALE, W7 & ORI LHTE
L, 2o bR, &WE o A RRAFERORREE %S,
i2MEADRE |

BYERI ORI, ATIRM, BEEHE, BTk & OmERE,
RAFRIBIEDS EH L B D,

BEEEEZHET 2 LIREMORECERIELLELLH720, 2~4
e 1 EREOERI L ) EELEET 5. SERELED HEIC
i, EEREOWBRIEHTHS.

KSATAHLTE, RETIFELEFERESZT, €T
Lo vEOER (4~6B), BiEH%EEE v A TR O HIE SR
2179

BAHEEENO EEBHIITFEARBE SN TED, BFEREEE  kmn, Eeymane
REEHE (GEBEERER

Wl R Y — MBHEIC & 51 S RE & 7 e,
By — MBI 2RNUEFTREE 2o TS ERFRER) ORELEH
FEFE 7



- TET RO

EE7EE SJS ﬂ&ﬁﬁ%d)w;’é

BATLSEEWD

5. FERBIVERIER /IRRMER

. EHeea
=

Stevens-Johnson fEE# (Stevens-Johnson syndrome ; SJS), %
DEFEMTH 5 PEHEMEREIEIAE (toxic epidermal necrolysis ;
TEN) &, Wih b RO, HERKICHEVYTEFORM - HE

KUObALKRZETHRMEDOEFEFMHIEERTH 5.

e A

EDMT O DIEAZG ZEZBICHKELTH Y, EELEXEERT
bdh s, LIS U IEHUmSE, #FEMmEPEEE (disseminated intravas-
cular coagulation ; DIC) fEfEHE, SR ELR C2MHREL, i
TEN TIREWIETE (20% fitk) »#iEshTns

BRI OEBLRETHLI LD, :‘éfé’i’z‘)‘&gﬂ/lﬂf &IOS

PRLEL INDED,

%1 Stevens-Johnson EEfR#EESHTEL#E 2005

1. Bi=

R#MEH OB, RIGER, S84 EORMEEETS
CHUIEEDHIRE (B1) bLUERMOIHT, L
U EkE, REHESENREOBEERES (2
2R3 RRANSBEAHITHS.

2. EEMR (2R

@ RMHERBTHOER L ERT (Ml s 5 W35
mtE) Has5hsz .

@ LELEBHBNBUB A, b U < ki thamEmin
DIN%REBTHBHZ L.

@ F#h.

(BIFFR)

@ KRB IIFRBE 2 — 47y MRS,

© ABEEMEE S BEVEDEL S A, &5V EEH%
4 5 MR DIESF R AYREAE 2.

© FRIZHRIEERYIC, REDREMELERD 3.

772U, TEN AOBTHSHY 5 5 /=0, FHICERE %
T-oEHBEICE, BAICHBRMET>.

EBRENIBAETNTHAETIHE, SIS LBET
3.

TEN : REBIEREIFEEE

PTOL) %MEREHT 5.

®2 hHEUREEIE (TEN) ZEEZE 2005

1. =

EREGIME, 250 10% LLEDKE, R -
US A% ENFELREDFFEEME 530, BHLis
EEEES. RENABFEERRTH .

2. 8RR (R

O HEREMD 10% £8A5kE, REHE, UsAk
ENREDFFEMERE.
% 7 R HE BB RE R T (SSSS) £ T & 5.

3. BlFFR

@ BZRIEBEOU & AEIBS & UBRAIM T 5 3.
O HIEZ &S IRERGRRE LR U S A LBEO &

557, &5 VA £ 5 mIRMEDIEERAVERA.
® HEBHFNIC, BEIREOBELEH S,

FEIBEHOTATEMAETHOETEN £ ¥ 3.
$ITa1 TORE

18 : SUSHEREE (TEN with spots)
28 U AMAIBERE (TEN without spots)
IF: EHE

BEMRR

AREOEMICL Y, TBEE 1 OFREN10% (&
LEd2dbNEFRELEET S,
SS8SS : staphylococcal scalded skin syndrome
(R4 HEEEMAERMPERBERBEMMEEE &
JEL T MYEATBE(C B9 ¥ B2 RFZEIE. )

(EAEF@HAEM ARG EREERBRRFESE &
ES Foi M MEAL B PO+ 2 B EFJREE. )
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2 FEOBEFEMEZEIE

1. EBEIICE T o oD EIEN R\, _
9. A5704 FEEOTEF IOV TEHENCETmR? LY, HR
FeEr A3 e\,

3. WhESE, PREEER E@ﬁéiﬁﬁéﬁ“ HETH 5.

¢ A5 SIS & ERES KB M MEALEE (erythema exsudativum mul-
tiforme major ; EEMM) i;‘clﬁl—?ﬁ,@& ZzoNTERD, 1985~
1995 £ 12 A3 TR A7 international prospective study #3711,
SJS & TEN R EEEDELLF—ANRT 7 ADEETH Y, EEMM
LVEABEVW)EXNERE oY, L LEROBERRASLT
ix, EEMM |3 O EREISE Th 5 RH MBBIEERER (drugin-
duced hypersensitivity syndrome ; DIHS) & D5l % &, BT R
BICERT B 2 LA v, IS, WEIRRPETROEBROD
Bk 22 1 OEBRARDOOND L) I Eo7z,

72T, TR 17 (2005) 4 B2V AE SHEEL AT S AR B & B in R
BRI E RO EES S MBI AT 2 WEMRIICL Y
SJS B & UF TEN OB Wik ER S (R 1,2), FIEHS RIS
(2006) (EREIC BB ENSTRENLY. ThICETOBIEZMA 7

E1 SJSICLBRB
@&, %R

ki p.280 S8,



