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Abstract

One of the most significant features of ocular surface is the maintenance of the corneal transpar-
ency which plays a principal part of optical refraction. Another feature is that of facing to the
external circumstance such as physical-chemical stimulus, foreign bodies and infection.

With regard to the enough function of ocular surface under these conditions, defence mechanism
of mucous membrane and wound healing process must be assuemed to have some characteristics.
Physiological and pathological properties have been studied as follows:

I) Ocular surface as a place of defence mechanism :
1) Nature of Ocular Mucins ;

After extraction with guanidine hydrochloride, two fractions derived from sepharose CL-2B are
analysed biochemically and immunologically.
2) Bacterial Adhesion and Surface Mucins ;
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Trapping process by mucin threads of Pseudomonas aeruginosa and Listeria monocytogenes
which are inoculated onto cul-de-sac has been elucidated by means of scanning electron microscope.

3) Membrane Biopsies of Surface Mucins ;

Formation of surface mucins from inferior palpebral conjunctiva are clinically carried out with

membrane biopsy of millipore filter method.
4) Mucins Secretion of Goblet Cells;

Morphological studies of normal goblet cells and experimental studies with hydrochlorous acid

and n-heptanol are performed histochemically.

II) Characteristics of Ocular Surface on the Aspects of Wound Healing :

1) Cornea;

Wound healing of epithelial layers is utmost quick. Because turn-over ratio of corneal epithelium
is quite big and each epithelial layer has its own structure of mosaic patterns. However, re-epitheliza-
tion is particularly in need of surrounding normal conjunctiva when the damaged area is wide and

closed enough to the limbus.
2) Limbus;

Scanning electron microscopically epithelial cell groups with bright reflex are demonstrated in
band-shape at the center of the limbus. These cells particularly react quickly to the damage of the

epithelium.
3) Conjunctiva;

Goblet cells reveal specific patterns of movement in regenerated conjunctival or even corneal

epithelium.

III) New Observation Technique for Ocular Surface :
Clinical specular microscopy is introduced in special references to the ocular surface diseases.

IV) Conclusions:

1) One of the most important functions of goblet cells is to supply of mucins into the tear, but it
is essencially also of importance in playing a part of defence mechanism of ocular surface.

2) Cornea, limbus and conjunctiva usually share divisional functions of ocular surface, while they
are surprisingly suited for wound healing of epithelial layers. Significance of conjunctiva to the
corneal diseases should be recognized. (Acta Soc Ophtalmol Jpn 91: 1—26, 1987)
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F VL, B U TR & e 0 LR Biciiai s
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B~3NRLEETCEEETETHAE LD, lipid THR
&t ocular surface @ & 5 v D RLfEE, BEAEM
CL-TEELLRATTIMERICED LN, Batl
LTHAHIHBRAERL DRSS 5 2 &R
DEROLTBDOTCEECHL LIEH S TW
;55)17)“)'

mucous fibrils 23 A —€D # v > 2 OB THEHLE TS
Z & % Norn 233 4 L, Egbert®, Adams'”5 (2

2 * o

R24 dry eye OIEH A B OERESIE biopsy, Al
RSB MEORB 25 9, physiological
inflammation DKETH L, +7 7 =+ O-H-E i
fin, X200

membrane biopsy {2 X - T mucous thread 7° net
work #{F5 Z £ #FBH T 5B,

SlaloFEEIZ L - Th, & b D ocular surface 2 #
T goblet fifid 2+ & § #1Z mucous grarules @ $7:{k:
ELTHEhic a7 v EEMBO Fic sk, Bk,
MR & oo TR, REOEEZICL > TohbatE
ELHATHRVGIZIRVCIEKOF T THERCED L
NHEBEIHER S,

ChBEDAF VO PED D IO, B,
cell debris, 2\ LFTED L 5 el L LROER
CH2HLOnRBHHcHGLEBbREZ LX) oo
lar surface AMREHE XT3,

dry eye 7¢ & DFFI 7A@ biopsy £4c, HHM
EROAMBOBM ARSI, ARK, 4 HEEMEN
CZhoDBRICBHBIMEICA LN S T & ¥ 50K
A B IC A BT de s,

ks = — 7 v AEBRF O JERRYRAE O 5 B oo L
BRI WL, EEMRBNC st b S0 E D
EEGER &7 (K24),

DL S ICHETIEHERE 72 b O & A IMERe ) v
ASER, = A b HER T SR TR L, R Lk
il U CB RS e b LAV RICEH L T B 2 & b
LRTHED, WY FERELTH4BOMEOHE L,
FRYPH B4 FEEREN LY S b, TR SR,
physiological inflammation & FEiE i Ty %92,

dry eve, 7/ U e, BHIE AR 1 & TR

DEEDS N ERFERINDA, Zok ey

5 e RIE F T A MERO S M A ERE L i g
b D\ E EEMBE %<+ = —n L, ocular sur-
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face DPFHIC S s T BEDEE L LR S,

4, Indian ink SHR(Z & % surface mucin OERE

AFVIEA—RNFORETAHEEEZFIAL, |
ETHERDOLDHRE L Z LT X7\ mucous thread
PRCEDTHET A EATESLT,

1 TsT7 Ay FluLEEHCERL,
mucous thread @ K HE % 16mm Bk H T g L 8% L
/18

ERECHHETERL YA T4 7 v 4 v 7 RIRE
RECIEL, BEOM A RBIH AR, B
13% L DS VERROBE b BBl U105 #ic
FEC N 5, #2008, WIRMAICEV-FTIC
MR ETe ot a7 v BT 525, 4077 AL
hRET > THBAICRD S, —B4 T NH
CHE X D, CORFETE, BEoMoEsIsg <
AVFAaTvA v s RED LRI,

1 Fifdlgic iy, oMb & L THBMCEGERREO
HEOECH-THBELED, 200 nb0T
sleepy seeds & BRIEN BIREEL 10 B,

BEMEREOAICI VT, HGHRIZE VT
mish OBENAFEHCHRAL TS,

marginal tear strip DFTIZHEIR & fe s 7o 1 v~ 2 25,
REEEFHCHRT 2008 HME,

1573, BRESBII 20 Ehuvacin s s, MHETC
HRRD L F v DFEL, O5ETLEBELTVLA,

LEH&E ST, RIRARICKE D A2 bi
B, ThIZDREHMH e KRORIRD 4 F v AR
Bifob b, EFE~OHMIITh TR,

surface mucin @B E X EEE FHIC L » THAET
S

T TIC1949%1, Anantanarayana‘® (38 8 (2 Zip-
per THE%x B2 6 Bl -~ - TEKF D T { BT
fTbh, ZOBEXOLDREHESICHE > TR TP
CEHELTWB,

R B ERRERGEEEICE: O T B, FHRBEIA
H~o@EHETHH, surface mucin D BEHICES
LB,

Normn*"iZ X 5 & mucous thread DB FEHET
1.lmm/min C, BB & EOELN - O# S 125+
B EW S,

Adams'™MI2~3uL D1 v F 4 Tv A v 7 RETL
THZE L TV-% 4, marginal tear strip & #5855
EWHETHDES ~105 20 b, AR TR
Liighzow ]l ~R2REZETLEL, 1717

Ocular Surface « ¥

11—(11)

VA v OB OB C L EFIERL TV
i

W B E R O T e I E MR E A T, o v
FTaT7vA v OPNREL GBET A LR E
., ocular surface @ & F v O5AG & FHIZIEE iR
BEOEEHARRTHDZ EERFRLTVA,

5. LF > &ESET 5 goblet MR- >V T

ocular surface ® 4 7 v O (% 31 goblet #lfa T
H%5, O goblet HIfOIARE & RISIZDWTHEL T
58

FROEFOME LEEAIZE, £8 D goblet iy
DEERTVED, TOBESCEEEhORS, A
t, REucxTaRIETEDETHT LA —B TR
VIR SRR o R 1 A FE A R B B T goblet
Mla 28T 5 &, crypt OFIZE T B LD, 3
Nl gWhbl b OoEOREXKRE LTV 540,
BEALETRTOABYHLESLRED DIz
HETEEEFRBNAEDLR D ([X25),

FARRES IR s\ T L, —ARIC goblet IR M 1
W LR M e RTRICREL T 5, RS T
RTETERELCSH D 2 &%, HIBucHT R
JEAEE < R E RS, microvilli il E o i LT, —#%
D FEMRE DB TH D electron dense TH 5,

BRI % goblet il Lo R Fo
ZELTHA,

0.4%EE~ 7 > F— % 1 SRRT6 EAR
LicE, SWBEEEA L ©, goblet fllFRILM < i
L, ToXREHBRIK, ARO L7 v FWELR S (K
26).

LB TE - HIE, 200ppm O R EEFREE A S
Bi5se, 100FBICHERELCARESCT T L YDA F
Ot AES bR, ZoRTRIZENCTRd n~ T
S = NLEBEOR L IGIERBECTH S, SEBTIIAR
HHEOAFOMIAERIRT V5 (K27, BEED
2000ppm D EIL, (2 & A ETT D goblet fifg A
AAE A LT collapse I2FE D, FORAF ML &
Lo TREARTVA(K28), HifzEMEoH ~2000ppm
DY, 288 - TH 2o goblet Mo N7 HE#
DEVEFL T B,

n-~7 4/ -k AECHEFECEAT S & Mk
DEM BN L D H (K48), T2RFRIE O BAAE
Ao goblet filaTIX, Nt h LEBRD &5 v 28
A L, B0 goblet Mifg2 b o &L HIcH#iE L T
WAREESRES RS (F29),



122 AlRE&EE 0% 1%

(25 FEHERED gob]et MR O 53 UAT 0 B I E TOLA LS ttﬁ“ﬁ'i:—

26 ¢ Bk #5 I goblet #l M, 0.4%3ERE~ 7 + o B27 @dits M (200ppm) SARA05 o 57 R P35
#— k60 AHR 6 FFR%, goblet #ifRITEEL L, §7 FElE, HNBERHH Lich & o goblet fifans, Mo
KHDVEMGARD A F v B GWBERTLS, HZb LTHRERTLS

fhlE o goblet #iflg o FOLEERFTIE O goblet g digitation ®PaE - ¥ b LB LR D (K32), *4-

KmL B T ZE ks, — il & O TSR AU DB RS I Y 5 TR X
200ppm O FEEE AR1I0 GO BEA T, AR & fr o TUAFTRARI ATV B (31D,

O goblet MIADOAEN —BICHEH L TELKD goblet #IfED 5 WL, BE L merocrine B £ # 2 &

#ABEETSH (K30, 31). N0, B o o WER I RET Y E L < BETS

W LAz & 7 v B o Al @ Al A w80 @ inter- CER M ERD, K33 TR, KEAEROMNE
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Ocular Surface « B 13—(13)

(28 iissEm (2000ppm) SHRL0 5t D & Bk
BRASHE, MR %o goblet #B2O B 1 EE,

(29 k&SI goblet M, n-~7 % / — L BEAIT2
TR BT B goblet MR T, X7z b LAz fRLR
D A F DO goblet & HIFELTVB, HERIK
H L7z &£ @ goblet iR A OM L& 7w

(430 ¢ EMEEEEE goblet MM, ¢ HEiE #BE (200ppm)
FBHR40 55 OIS % goblet #1BY, PE S —2EITHEH
LT\va, EmetfloRERICHEE X hEHRi
IgoTW3,

(31 ZKAEMHER D goblet M, Mo S HE405
goblet #ifDNELFME TEH L, Bakods
2L TWA, (AN BEEME & © interdigita-
tion DEFA A BILA,

(32 K BN goblet ML, il FEE S R0
%, Wil L 7z goblet M o M4, (I IZ I inter-
digitation O - X h@RdH LR A, FLED
goblet iy &£ Oz &4 F v FHOBELHLD,

D S hTwbD, fildoZREOMEILEE K
T\ T merocrine B AR LT 5,

RFIZ 13 goblet AN HER'E © — & 23 5 WFHEL & 3k
ZHiE A~ & D L u ) apocrine B 4 i A 1T 7
5 (F34), BWFIEAINLZ bR EBEAETNTD
PE D2 & 15 holocrine BT W4k & 7
+70 [&3563200ppm ¥ AR SR2040 1 O ER S
fi goblet MO L TH 2 4, HED G 2 H
Ehich bRk BETRERTWS, =
%L!-DFEE"V‘ LR EHEE A K36TH D, goblet HAX

REE DD s WER A D 5 O DO REH R L T
5, ZopHl, BOSUBENYERT LD, #ian
Fide LT < o3l B Tikious,

AL 7o goblet Moo fufdix, 4R T S h,



(33 goblet ffED /A 1 1, SR OB O A
EhTuva M EERSE STy %, mero-
crine B pih & # 2 B d,  IFH T RIRRSIFE

B34 goblet SO 5k o 2, R O—5A V0 ek
E B 2T v B apocrine B A R, IEEH

B S TRET S, BHEOHEK & ol inter-
digitation 2°{71F L, desmosomes TG L T4, [
e FLFEULATEDCT BHEIEZEL T,

goblet filan il A Tt Tdh b, Bl mi-
crovilli, 77 A8k, BEEMIFY & O fEFIRRE &, goblet

35 goblet Mo W 1 3, B R SR205 #
DOIREEN goblet MM, (2 & A LT TG WERD
—¥OE L X h, F OB ERR AR L
T4, holocrine 8o 475,

36 goblet Ml 545 0 4, o SR A3
DA goblet Mg, HliE R SIR2075 0 % Rk
HMEL

MO EIARERTVS, COL SRR E v =
YRR | B A WA BR O R3BIc kT LB
Lz b h,

fets, TORO EEHIZ#ITE D goblet Ml & 7] U
LR A FEMEO ~HARIRTVLAD, B
Z 5 < 3k goblet #:o> & F v FEA I HIARSY SO & B
nb,

ZOMME, LB O R A O BEtE A 2 S A
PEL LT, cell coat 5\ L glycocalyx &FEIENR S
WS TR 5 :E 2 bhTW5,

[F39TiE# v = vEY @Iz & - T glycocalyx 5 |-
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(437 #AEMEHEET goblet g, A THEHD 2 5 » 27
LT, R, interdigitation, BEEE - B R
M & oS RS TS,

(38 5% REREEL O goblet i, # v = v EEEMIC
T oo T Raks ey L, Bifs microvilli, interdigita-
tion & s, AL icEgL Tvwsoil, JE
goblet ¥l & v g2k b H A,

gl o microvili # S WE L LT ER T
B

glycocalyx WLFEHEE Do 4 5 v L BtEA L,
overlap L T Tl & OMICIE - ¥ b LA R
By f1 g L8505 05T

MAEZEN goblet MO Yefath Ay 5E Tl D,
HEDM A Ie ATz s ST SHA, PAS §
b, Ly F BT, o goblet #ill iz hERIC
Bk B, L L Alcian-blue-PAS §:{0 % L T4 5 &,
HA0H 7 —i5T X S0l » o il bt T
WALWAOREIZEE ), LHLLROME BT
W, RIS LEEOhTRBICSH - TRAE b D
goblet #iaix Alcian-blue BRI AME < H (AL D,

Ocular Surface » IE¥F

15—(15)

Glycocalyx

B39 FKMERANE L lad g o glycocalyx, # v =
v e (0T microvilli @ £fliC glycocalyx 7 <

o TRENS (R,

$ 1o, RO NAHERIZ R L 72 T goblet Allfd, X
HifcE T ohp bl EL L 5 & LTS HEU
@ Ao goblet fillliu7s & & FHA > L B
D, BEXOBELHEEZLST t#mmﬁufu
B (X494 F — ),

N

goblet flfui & o mbED X S LTHEL, LD
Lo wli%m L T ont D life cycle ioD Tl
P LG I B AT EF T TR e,

Duke-Elder @ System of Ophthalmology 25| H] &
NTwsb EHYoWEc L 5 &, Lkl bowil
EMCFEIRi oW #E L D EET S LD

)5 B8 @ goblet il B (X crypt @ I B B HF R e
mother cell mbOZFEETH LI FHL 12D
stem cell 725 goblet fllfa7 &5 4 ﬁ@ ERtiam b+
B LEDFHD B F - YEIE Gk crypt DB — D
stem cell 75 goblet 4 — ¥ l‘.tﬁfﬁ[ﬁﬂ@ Lok T B &
.“ 7())

n-~7 &/ — L CHEEO —&o ERYREL,
i 2 1 Hy-thymidine % Sl 7o & OV #50E F ‘{lfﬁ iz
Lo THE L, 2 BEEECiE L LR B2 Wk
HELA—FF247 77 —OERVERLA, =
DR G, P Lo LRSI o goblet iAo i
grain & b ZEhTh, BRABICHFEL TV
WICHIRE 2B Z 0 L v goblet il b Lic 2 &
R L TwvA (41D,



16—(16)

41 FEERFEEES ERh o goblet #83, n-~7 %
/=T R EREHASE RN, H,-thymidine #5,
2 S B BRI L CPER LA2BEA, gob-
let #MaD T grain 23& H ZE TV 5 CRED, +
nA o FRE, X400,

HEEMIFE = 350~ T goblet Ml @ G {bAasth ¥ % Fr
REEEO e r REEOEATCLEDLIS,
L, S0 KRR B TiE goblet #iflao life
cycle ¥Bibmicd 5 LR TERh o1,

goblet HifAIC BB 4 F v OERLHWD 2 » +
R—AREDL S LTiibATuSDh, HiLET
B OO REFAERE S h T 5400~ fhE v
SHofRETS B,

frds, BUEHERECHE S goblet BTN Ric>uw-Tik
EOEIZEWTHRREZ LT 5,

III Ocular surface DE{ELFIZ
bl oY sd

1. AfE FREARRCRE (- 50 5188
FERE E R R EE B2V A T turn over © AT

DEIBRT B, 7o & 2 TLRMIFE % H,-thymidine:

TE#HLTE L, T~8HTRERBCEL, — o
IR L DB L 2255 ALE LS, T
HHMAE EE O life span 34 18R TH 5.

Xhiz, MELEEES A 2 RS YL, Bz
overlap L TBAE-Tuw5, 1 aofilar i
LichtdFzoffanaB L CRBEYH S Z&0T
x5,

F fo KA~ O M O FEBY LRI O R ERIRL 2 5 3B
Wi, KEMEEFcofoBoswTthFhFao
EIEIEL TiThh s,

bl X5 TeHitED b, AR LRl 0B TR
HizfTbh>530THBE™,

HIEZ3E 91% 1%

1) BlfE o a6

g, ALERE R S 0BBIm T, 1 EERE
CEEBIEOE - TV B 2 EARD LIS,

¥ SHlE ML 6 Ao SMATICHE G E D,
A2 BT < B,

Dk S rilfaoREc [0 BEETs. oh
G E ToBALES Eoe, BELEHICXTE
fiERETHh, ruffling L FiEh 5,

T5H 3 ~ 24K £ oz, filopodia & FEER D
M IR 3R, lamellipodia & FF(£ 41 5 L &
teo el E DA B R, KIRENCH » T oMK O £
BERD H L BT

filopodia (XfiE D L 5 felfE A b, e iBET
ZOIEL TWLEHMNE Y ERTAIBEYR LD
E b, Mo B8k filamentous actin O (@) &
ML T EEZ BT 48080,

MitaoFEAECH 5 LMD ERIFEE L b A b
35 AL F T RS I oS0 T, 24 ~ 48RER
bty s EEE D, Mo L, 1~28
M4 ~5BALEILHMLTL B, FROMP LA
FARERGERIKAIT 2 A, 6mm*OEBAIT 5 H, 3mm?
D7 AN ) EMBECIAR v O RET, Bk
LoTHbhaLdichd, HELALTOLEMKG
microvilli 238 T < MM S Hv-T v T, base-
ment membrane <° hemidesmosomes @ FEFH A3 H <,
BAEREE ool LnTEicy,,

2) Wl R X 5 ABEXIRHOEE

BEAETANTOAED LENEESR, Lol
1~2mm #BICE 5  THRBARS L 5 e &, &
o bERiclsTHEMcoverEh 5 2 &z i
58088 42125 » P OAEIIn-~TE s — L h
fil L CAR RO ERMIRERE L THBITHRE»
REDEEA T H B 45, MK 235 e goblet #ilfa At
SHLTEY, ZoELEBIEREHEOLOTHS
EERFLTV3, BFTRCS - TLEEFR LA
fEo ki goblet fifaA AL LT % (X435 5 —),

BIAG TE— D goblet flka o fafkAt b o L
BcELTVWA0 N ER SN D (44,

Shapiro®®D#EIC L 5 &, BEPMHD 1 ~2 @0
b MBafE A iz 2 goblet Mk 7e <, BEK S5 ~100
T limbus I B U, EREFAERIO~140, 5 R1HR R
LETHbLIE X 5l b L %H o goblet MFaA A
EEMICE > TIHDHRTL 5,

14~28H Tk, FREHH 5 goblet A E L L,
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Rt i P T, .
-;-l:{..g‘! ol N

oy, '
iy T
A"

42 7 . F O Lo goblet #ily, n-—~ 7 #
P kA R ELTHL, R L Al R
(Zih, BEBSLE O e goblet AL TuB A
DAt PAS. x40

(44 5 o b OPEEE o goblet MY, 5 4 7o of
FF DB goblet MBS R s s b, &
D oM IETER R L TS, BeR)

29~350 T goblet MR LNz 20 <, bHORIORE |-
WO LD Lo,

2 5 20 Stage T, MEL4mio Mz gk
L LG Eo LiZs
differentiation O 174245 Z L HHI B T D,

[45% 7 — ik LHEREU NN HoERTH LI, M
i X D goblet MBEAHIM L Tvb TR AR L,
Shapiro @ Stage IV iZH ™ML T %,

HE Lt L E SRR 0 & T~ & PR T A 5 B
AT H 545 M LAE < 452 5 & gob-
let il #4402 gy womy,

FEROMBPTn-~7 %2/ —A 285l EEER
4R, BHA IR ERAMEIC L 2 EEE3 2 )]

FRT L, b aIE s % 8o goblet My VERAF L

£ I~ & trans-

Ocular Surface « |[-#F 17—¢(17)

T, M AT ol 23 B B9,

O 1Bz b5 4 Bl B & L€, 1) A
SRV AMER L oy, 2) B EAERTS
B, 3) MR LECAREIE KT ds S BECL, goblet MMy
PRSI U TR e e i, 7o Ko i
1.5,

2. BRI B 28T

ST Es T S QS R Lo, R A IV BE
WHI D+ 71 L 2 kB, it e S o e bz,
R A A L7z,

Lo A RS T] A < 2oz B MK, 1R
Y2 % ORI 2 £ - T o8,

Z R A ek, LR MG B ke i 45 1 B H-
thymidine ¢ £ 0 Z 745 perilimbal T B 242 % <,

S

telephase @ polarity 235 4 = 299 Neutral red 1
HE oo (B B HU B B T b 0%, AR L I i 1 o
PEFL A b » T B9 ol iy X by, &,
WL QAR L LW T B L B 5 K100,

FISOE S s A AR T TR, IR T & RS
Ok 1 kL ->THOLHETHEOL H iR LT
DT DI RS L L, BB 120 ] 5, B
AR AN < AME L, DUz B LTS (460,

4R H iz ok 2R BT o e A BT B HIK S AT
WX, W& s c ol g - T rdR A AT I B
i Tb <,

SO T, RO MR L SR T2 o8
SickxhEnBobhs, bt HBLaBELo
Mlo 2odier, MBSO X O FokMB AL L TET

cover L., #tE oAt o O Tuvaindne, £ LT

(46 FEEHOQE G, FEH 1205, o
D R B e N B IR 1] 014 9/080 08 1= s 4 A 1 s B 1
QA5 (T B v g AL o S o AR,



18—(18) AfR£EE 91% 15

[X19 membrane biopsy : 1. IE% FHREERER L b > — E20 membrane biopsy : 2. [ FEMEE. goblet
b ELTHEBRSE LR S o goblet Al Ml oW shiiiko &7 V2 BBERIC X -
M@ B A, PAS-HE #eft, X200 THK, BUkiciiiT 5. PAS-HE s, x40

[21 membrane biopsy :3. L W &b E e ad w4 (23 membrane biopsy : 4. = = — 7 v VIEEEE, ¥

i, LIELEERD <% —v&R3, PAS-HE % DD sFv b EBoSEBaNROBELD Y,
i, %100 physiological inflammation ®:KiE% 754, PAS-
HE H:f8, x40

: : : . , T~ R Easn e S ‘~--~"§; ,
(40 5 EMeAHED goblet MK, Mtz Cidic B3 7 o b AR b Eeho goblet R, P4 MR
Vs KBRS SOl N ETRER LR L - A AR % B goblet MK ST L Ty B,

Alcian Blue-PAS %, x100 Alcian-Blue-PAS. x40
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5 ‘ ° s-:

ol ® [

® . ® & b4 - .
AT e

. ."QQ_’ $ ?

& ‘ ‘ . LY » L X
i ;‘3“' @
3 & e

45 7 o b AEEE EEd O goblet flfE. n-~7 #
/=i k BfRFE%, 248 B, 84E L&D o goblet
i MR R X b @E L T\ %, Shapiro @
Stage IV 24824, PAS. x100

FE50 FEOEBHRHBIABE~L <R, YA AL AEETH
HofEE R ES. £{o specular microscopy T
bR EERBEG L LI LTHE,

H52 wHABERCALRIGO7 1+ 7 247 b,
B AR HNCRPETSHEEL AT BE =0
T EEMBEALALbELELT74 7 AV PR
EhTWwb,

Ocular Surface + LB 19—(19)

2

-y

gt |

#

(949 FAEERKSE goblet #lDEIG, n-~7 2 7 — 1
A4 Bi%, Mo goblet fifa, = o B
Bt o> T HEFE, goblet MR IBRMEIE A ST IC /s
N < HYE 5, Alcian-Blue-PAS. X100

E51 AofERARL SWmofSEE (A% ©
BMALER, A TEEGL B IDU HELAIR 3 B,
Cik5 B DFTR.

B53 REIBHEARE~ L~ 2 b i Sk E, §
®, BEHMOESSATRAECHREL T2,
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(47 FEEGTOMGERE, REEARR, HE
I - TRIBH 2T 2 oE A/ TR 2 i s,
L AR, TR B ES S LG,

R48 FEERHEE, n-~7 %/ — 4 1 58 1 EE

BofmR, i EEfRBoME s E TV,
FERE L T DA D SR S & RS & oo T X 1
KIBIZ] > TOVTPRL DOTH B, Buck®™ % 7 v b
W E bR AT, #iE»bo Lotk
W kEHRELTWE

&ﬁﬁLL;é%*:nuft %ﬁ@%ﬁﬁmw
LinleIGZ L, WM O ML L ) AiEn
na,

Wi BT 5 8EEEOEE L LT, 1) WIS
AER I RUL 2R, 2) TR -l & ok
R BT 22 FEICIES. 3) #IE Lt s
B AR~ 2o T @t e E O AT LR
5,

3. BB CEBTB12E

FEL 1T B EIB AR A MET T A 700, ERIERESIE
n~7 2 s — L8R, BE, WmiEEIC L A EED
B R A R SR X AR A T, AR

HIRZ3E 91% 1%

BB LI,

n-~7 R =t l pEEMT A L, BFEOFKFE
MDA 4 RIER & 72 D, PR & fe - 785
ﬁ'fﬂﬁé’iﬁ‘ -HANZRRS B D ([X48),

OEEHR 1 HOEATIE, fibrin, cell debris, 4
+/%ﬁ*ﬂ%ﬁmﬁ”mzﬁmﬁﬂL1xan -
BoAikife LEMloRES S BNE, 3 HBEIC
ik, BANIARETHAHA, 2~3EO LM e
LT,

WAMBO R, FWE LD AU BRI
B oz goblet ML H Y S e, BlEhdh Sk
BEO DO ERKICH 5 EEEREHN O goblet
ML L ox & A EHPFED mucous granules # Ji
U TR RILRE b e 0 (29), MaarmickEs T
el tbboEELZBR DM,

J)i}i%(ti ~T R =B L O Tk

b an, B Ll E 7 S ic s T 4 380
Bit%. 270X 200ppm o i HG FEE SR B oo [
ORI T A7, goblet MIBIDAA LIZ & A LT
HEh, ToOPBMEOMLL LTS5 EhTw5,

—fge, BRAGHE L B MR il ks £
EHWTlxew, L2 L filopodia, lamellipodia # o (¥
L TR » ClEE T 2B euamiE s 4o L b
h, BEOWOBRMK TS S,

IO S TSR EE T B,

~T R = HEETIE S BB CER kS
HEHSETSh, COBREICHEE B XN
T5, SHE MEERIT6~TRIEL, fKLE
7t AHERFENC Y B A% #abTC goblet MM A4 |- AT
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