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Dexamethasone Effects of Protein Synthesis on Organ-Cultured
Human Trabecular Meshwork
—Autoradiographical, Biochemical, and Immunohistochemical Study—

Noboru Fujisawa
Department of Ophthalmology, Shinshu University School of Medicine

Abstract

The effect of dexamethasone (DEX) on organ-
cultured human trabecular meshwork (HTM) was
evaluated autoradiographically, biochemically, and
immunohistochemically. The tissues were obtained
from 11 normal postmortem individual eyes, aged
51-84 years. In 2 indiduals, 2-week treatment of
cultured HTM with DEX (1X10~*M, 1X105M, 1X
10-°M) induced the expression of **S-methionine-
labelled cell proteins of 40, 55, and 66 kD which were
not present in HTM cultures with out DEX treat-
ment. In electron microscopic autoradiography of
the same cases, trabecular cells containing numer-
ous intracytoplasmic vacuoles were seen and silver
grains were found on microfibrils in the intracyto-
plasmic vacuoles. In addition, in immunoblot analy-
sis of anti-« elastin of the same cases, a 72 kD band
representing elastin was seen and DEX treatment

showed stronger reactivity than the control. In
immuno-electron micsoscopy of the same cases,
elastin was localized on the surface of trabecular
cells containing numerous intracytoplasmic
vacuoles. In the remaining 9 individuals, there were
no significant differences between control and DEX
treatment. The alterations in the proteins/glyco-
proteins and elastin produced by DEX observed in
organ-cultured HTM may play a role in the reduc-
tion in aqueous outflow facility observed clinically in
steroid glaucoma. (J Jpn Ophthalmol Soc 98 : 31—37,
1994)
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A7 r4 FRABOKRIZ2VWTE, A7rA VS
X WAL B Z v 7 BEhBKRHENBEAORRE L L
TEOREH XhT\wb, Weinreb bV R HER M 084
CEATrA FOY 72 —0EEL, oG
wr by T\WBC ERHA L, Partridge 5 & Polan-
sky HMIBHEREROMBEE TR T X Ay Vv
(dexamethasone, DEX)# #4535 &, ¥S- 254 =V
TS _ANERBEVAZEBRERERB EREL T
%, —7, Yun H)RMERE SO MiaE & T2 DEX %
BETALE, = AFVRELEhD T LERELTE
b, DEX iAo 2 v A2 BERICEEY RIET
ZERBEBLMERSTWA,

FxoHETIX, EFe MRESEBLPRERETS
CEIHRTILTH DY, DEX*HELTHEERTS
L, RRIcl L T EEAoMBRAERSERCHEML,
BHEERCHEME R EUAH, ThbbATrAF
CRIGTAHBENEL, RIET5HOEEN36% &5 2
EXHBILTWADY, 46, ERREGEREE 1B3ROBE
EREYAWT, A+ F0ASF 74 Efi=FAFVR
ik aEEER I X b, DEX # 5.8 L R LR
2T b O LA EERE L, BRDDMARE
T THRET 5.

I # k& 5

1. BEEE

FEHS 12~36 WRERETERE U 7o 51 @k te ik, 55 me i, 55 &%
irtE, 56 BBHE, 56 i, 57HEME, 61 EFHE, 65
Wit 66 mict, T0RBME, T4RBE TTRIAH,
84 LHE IR EER13HF 13EXEKEDF
BB ECFALL, BEEROHEIRRIE -
T, EHREMSE T TAE IH 4X4 mm O FHHEREHER
RS 8 Er &« ORR1ALT L, 1% Ki
R LA 2RSS b LTREL, C
hiz 10% fetal bovine serum(GIBCO, NY, USA)/90%
Eagle’s minimum essential medium (GIBCO)/penicil-
lin G 200 U/ml O a2 2 T, 5% CO,, W
100%, 37TCTCREBEELL,

2. Fluorography

FEHRARHE 136 13BEFERA L, 205524
28 E, T, A, B0 hERNSLNLE
5z COMEHCHER L, 1146111 RO & 4« DR
Bob 4T oA oL, ONBH1IELIO
DEX ##5-#f 318 (dexamethasone sodium phosphate
Orgadrone ® Sankyo Co. Tokyo, 1.0X107*M, 1.0X
10°M, 1.0x10~°M o 38D Liwwiid, 2 BRESEES
FEHAFA=vEE T\ Eagle MEM B % F o,
DEX ¥r5B L WBEEc®S- 2 #4 =+~ 1.85 MBg/ml %

il

HIR&E 98% 1%

UM E Lk BHEEHESYDIHL, EEY
0.8~1.0mg £7:5 X H5FAR L. RCHEESHEKRLE
BAL?, 1% sodium dodecyl sulfate(SDS)/40% urea
BEWCEMET-20CTHERFLILL DL
EAERREBORE E Lic, BEXEEBCARTT 58
iz 10% trichloroacetic acid % fnx Cit# &4, liquid
scintillation spectrometer (Packard Intstrument Inc.,
ILL, USA) %A\ ClatEiEd2ilL, lane BIcs
BLies X 5B LE, i, RRhcAED SDS {LRE
(10%glycerol/5% 2-mercaptoethanol/2.3% SDS/
0.0625M tris HCI pH 6.8) ##fnz, 100°C 3 7 CHLE
L, MO s 2 E8C B L7z, Laemmli H20 %
e > TR EENE 10% SDS polyacrylamide gel %
Avs, 30mA/gel, 1Tt iz, Fluorography
it Bonner & Lasky 0o ke ft-C, #obhic
gel # 30%methanol/10% acetic acid B&# CTREEL,
scintillater (EN*HANCE ®, Du Pont NEN Reseach
products, MA, USA) TEREI R, RICEEKTH
B2 film(X-OmatAR, Eastman Kodak
Co., NY, USA) %k & —80C, 24 ReIEEH L, B
gL,

3. BEFEMERA - TAITTT4

2 THW 116111 R xRtk 2 ARSEREL, £
F4 = v &4 F I\ Eagle MEM 5% B CHEFEIC
SH. 2 ## = v 185 kBq/ml % 24 R 5 L, &A%
Bt b ML, 2.5% glutaraldehyde/0.1 M phosphate
buffered saline (PBS, pH 7.2) &Iz THEE L,
1 % osmium tetroxide (0,0,)/0.1 M PBS {E&#I1zT
BEE Lic, A 1T ethanol BFIcHon < Pik L7
#, Quetol 812 (Nissin EM Co., Tokyo) =@ L7z,
A E T M AR E BT R (90 nm) %, Ultratome III
(LKB, Sweden) & diamond knife (Du Pont, Swiss)
CFRL L, %7 mesh(50 slot, EM shizai Co., Tokyo)
wo¥, =¥, uranyl acetate & lead citrate iZ THfh
L, HAAEFE#E (HS-9, Hitachi Co., Tokyo)ic
THZE L. ki, ki icf.Al(sakura NR-H 2, Konica,
Co., Tokyo) s, —4CT3BAMBEHL, Bk
ARG % B\~ T phenidon B & TH % L AERICRE
%, ETHEBECTREL..

4, LTS AFH1EIZ & B western blotting

2 CH Tz 11 7 11 R % 2 BRSSO h B O
MEREHLER S i AR L L, BROECAMNT 23N
i+ spectrophotometer (Hitachi Co.,, Tokyo) R\ ~T,
lane it S/ L 25 X 5 AR L, ®ic, RRCELHC
SDS {kak % hn 2 ABE L KR/ L 7z, Western blot-
ting (x Towbin 52D F gz ft,, SDS-PAGE #, gel
% semi-dry transfer unit (KabiPharmacia LKB Bio-
technology, Sweden) = T 0.8 mA/cm?®T polyvinyl-
idene difluride (PVDF) & (Millipore Co., MA, USA)
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WCHERE L1z, PVDF % 0.1 M PBS/3% skim milk ®
(Yukijirushi Nyugyo Co., Tokyo)/0.1% Tween 20 {&
& ¥ (skim milk/PBS-Tween) T L, FEHERBKIE
whrZFE LI, 2o PVDF [E% skim milk/PBS-Tween
T 100 1% L 7= anti-human aortic a-elastin rabbit
serum (Elastin Products Co.,, MO, USA) TG &€
7z. PVDF %, skim milk/PBS-Tween ¢ 100
EIZ#AHM L7 HRP (Horse radish peroxidase) con-
jugated gout anti-rabbit IgG Fab’ (Bio-Rad Labora-
tories, CA, USA) TG &7, PVDF E% BEis,
0.025% 3,3-diaminobenzidine (DAB)/0.01%H,0,/
0.05 M Tris-HCl buffer (pH 7.6) B&B THRE X,
KEE LA,

5. MTFRAF HEIC L » BFBEMBRENEE

2 TRV 114 11 R AR 40T 2 BB TR %
L7z, B+ BAHE B 2§16 5 13 Nakane 599 Pre-
embedding method IZ%f - T, 4 % paraformaldehyde/
0.1 M PBS E&# i CREIER, sucrose RANCEFE L,
O.C.T. compound (Miles Inc,, IN, USA) i THE#EL
HL7c, ZOMHEEHEBES S Cryostat (1720 Leitz Co.
Germany)\ZC 6 pum OHEEY H % slide I /ERLL, 10%
normal rabbit serum TIERFFIGOHIEZ TV, &
T 1 % bovine serum albumin (BSA)/0.1 M PBS i
& ¥ (BSA/PBS) 1= T 100 &= # #R L 7z anti-human
aortic a-elastin rabbit serum (Elastin Products Co.)
LR E e, T BSA/PBS 12T 100 &R LA
HRP conjugated gout anti-rabbit IgG Fab’ (Bio-Rad
Laboratories) &[G &7, &iz, 2.5% glutaralde-
hyde [E%E #7T\ >, 0.025% DAB/0.01% Tris HCI buffer
(pH 7.6)/1% dimethylsulfoxide {& & ¥, 0.025%
DAB/0.01% Tris HCI1 buffer (pH 7.6)/0.005% H,0,
BEWCTIERREELAEE SR, 2% 00, THEES
T\~ ethanol /##ITHi7K L, propyleneoxide Iz L,
Quetol 812 ##fiE (Nissiin EM Co.) #i#7- L7 gelatin
capsule % slide Lok icnse®mS L, TR 2#EIES
& slide 22 HEEE L 72, = @ block 25 6T BB ES A48
HOR (0nm) 2FRL, ERECETEMECCRE
L7, SIRERE LT, —KkikEDRIGEERL,
IR A IT » TR A B2 L7,

I # =X

iF, ¥SAFA=vERMYAL S v 7 HOLKEE
wwkhk, F, B, BAIOHAICIBERBHENE S H
oWk, fluorography T2 #l &  Ic 2 RIZED
nishro i,

Wi xR & DEX # 582w, fluorography
TRRHEEESS L ORI T 11l & £ 200kD 25
I6kDIZEL 2 w22 BV PRI, 1154 9 F
FHEFTHLLREIRD bR ooy, 61 BB &
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kDa

200~ n . i ! -
97 = ’ A
43~

Lanes 1 2 3 4

la 84 murMDFlDFMIEER O fluorography.
DEX #5 8 (1x10°M, 1x10-°M, 1x10~*M, lane
1-3), WHEHF (lane 4). #AEEHEMD 40, 55, 66 Kd
DS CDEX ORBEERESRBELRAD LIS (&
Fl),

kDa

200*;

Lanes 1 2 3 4

1b 84 B FlniZtd fluorography.
DEX #5#(1x10-°M, 1x10-°M, 1xX10~*M, lane
1-3), XME# (laned), MFICEZRIFTDLhi\,
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HiR=iE 98% 1%

2a, b 84 WmLUMENOH D DEX H5HNEBFEBRTR.
BAMEREIRERLL TR Y, Bx0BTHEONEYHY &A LMBAERY 2 8FF - lilanED Hh

. #ifaAZEl i microfibril 2AFEB L5,

84 Atk 2 Flo FMEREER T, 40, 55, 66 kD ©iff
STHBRIC L DEX #5 8 clEmaRd bh, DEX
DREKRFHDEIRDOAE (Rla), D 26lTD
B ciE b hERRBDdbhizr ok (H1Db).
EFEMEA— o475 74 TRERFEDIC, B
SRR RO, MIER, 7tb et E=ER

H2ec¢ 84muttnfloMBHOEFREFES -7
SXTTT 4,

Bl iR, MRER o iiest
HEARDLI D,

E2d, e 84@muEnflo DEX 50 EFIHEME
A—=b20FTI74.
BRI SEoMRAZERY RS bh, HE
$R UL o HEa A 22 Ba Y © microfibril I2FE® H i
(4HD,

NIzt LTt (R 2c) 25, RiEL® 2 #lT DEX #45
BT, EREREL Y BHEEEERCSEOMERN
et T AMRNSHEFEL(E 2a~b), £0ZR_N
@ microfibril SFAET BB GE L ED B Rt (B
2d—~e),

=7 AF v HiEIC X % western blotting Tk, 11 fl
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Lanes 1 2 3 4 5 6 7 8

3 8AmMUMOMIT S AF HFIZL % westeren
blotting.
FRAE R R (lane 1), #4ERHE DEX # 5
B (1x10*M, 1x10~°M, 1x10-*M, lane 2-4),
Bt FBEE (lane 5), 55 DEX #5553 (1X10*M,
1x10°M, 1x10°M, lane 6-8). @it 72
kD o7 cxt Bt L DEX # 58 ciins:E
»bh, DEX OREHFEHEDELZDON S, B
TEAY VIt bhich o,

4 UBEMOBOMTISAF ottt sEF
IHHM R E,
FRAEREALRRPY 1 R 2 B O MR PN 22 R & 5 o e A 4
R2ASHFED Hh, TOMBEA S L OMEEE =
FAFVORENREDH LR (EHD,

&L RHEREB T 72kD OIS T v FHRE LRI,
BTV FiiBbhhhof, ®BHELDEX #5
BEoErciz, 11 Fid 9 FlRTEECo & oo 11385 &
Nl ooy, Bl 2 FloFMEREB T 72 kD O
ZrerRBRIcH L DEX &5 ciiinsa@o bh, DEX
DOEEHFEHEDEINTD LR (K 3),

i= 9 AF v X 5 BT HEMBRERIEE T
L0 2 BT RMEREESN SR oMEATREY AT
LN EHAAEL, ToMEN B X UM IR
oAb hkh o= AF VO RENED LR
(X 4).
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v £ %=

Tripathi 5"WE R EEHE I hc e P BESHBK
hydrocortisone #5355 &, 3L A L OMEaRE LB
IMEDERL, W< oot ciRMERER IS Koz
BEELTW R EHMELTWS, RA0BREERETY
EF e b ENEE LS DEX ¥ inz THEREET
% &, MR L THEBAOMBRAER EE N
L, #EEBfcame» dC, SERAROFEEL
LEADBETHEOHBYERXEALEHOEROHE
DRBLNLE, ThbbAT e FERIETAEER
IELEVWEE SR BZ ERALIMCE > TV 5, &
ECOWRER TR T ABHOEIGA36% & 110,
ZOEIGRREDINLBRGAIORT v 1 FRIGHHOE
HEL{—HLT5, Johnson H@RREZEIE L /e
Bbe b 2BRORHESESLBEEET S HEYAL
T, DEX ###53 % &, chondroitin sulfate, dermatan-
sulfate DEMAIMETL, TORPHIEBS- 2 F =4+ v T
TRAEZhBE VR BRERENB EREL TV 5,
Partridge 52X R FEEEKO Mg E L AT 100'M
@ DEX % 16 By 545 &, ¥S-2+d=v T3
S5 35, 65, 70 kD offifax v 228 E 90, 100 kD @
& vy BEhfIRRS AW E N B = xR LT, Polans-
ky SRS O M E S AT 3X107°~10"°
M @ DEX % 3 W6 3EM#RET 5 &, ¥S- 27+
= T70r3ERBb 54~56 kD (55 kD) /¢ & U 64 ~68
kD (66 kD) @ # v 2 2 ENFEHKHH ILEEHEINT S
CERTLI, Ef, T & v 281k DEX o 5
SRS ECEFILENTAZ L ETRL, 66kD D& v
7 EHILSS5KkD D & v s iy 7 AR R AT
MLEROTHBELTWEY, ARV TH, BE
BEEIhIBHEEEMRISS 254 =v Tt L3h3
g7 HEERLTEY, fluorography ik 200 kD
BB 16KkDIZESL 2 v s B v FOVEMEA R & B
HWTHELIhLZ LB BEMERY, £, DEX #51c k
h SRAEREEAR T 40, 55, 66 kD OIS CRIBERCH L1y
2 REFA 1L Fp 2 HEED R T WA, T, FD 2
-Gk DEX OREKREMHGENAD bRz Z L b,
DEX 5k 0882 4= TN IZhb & v
2 EDFRED DL IBFCERENAPNEETH L
R N P

%72, AUHIO DEX B#5HOBFHEBEFE A -+ 72
F 7 7 7+ CRBERFHESME O 2N 7 6 0N
FRABERCRET S EAERI N Lnb, BERE
BEINCHESEME, DEX #5512k h A 54 = v &
hrhts g v 7 BOEREFLLBR 5 3Hicsd
MLTWwa2 v 7B RRICELAL TR, MRREA
ERIC—KPCIE X TW5 2 L 0E L bhi, —7F,
Yun 590 RMEREM O Mifast# T2 DEX ## 5 1L T,
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=7 A7 v X 5 REBENBEX KT TS &,
3 BHo DEX #5 C#iEREMaNc=5 2+ v T7 <
AZNTHE RO LBR, 1~ 2 A0S CHRUESM
faEHEic=5 25V TF7 A ThiPHED SRAEHR
whhto & LT3, AFFRTIE, DEX #4512 X b i
el > western blotting T 11 flhaiEE ® 2 FlO
FEAERE T 72kD o > CeRBR I L DEX #5553
THEIMNEED bh, 72, DEX OBEKREES R D
bhicZ &6, DEX#BEICE V=52 F Vv H\ERDD
WIEBEIC AR SN HPTFETHE EXEL -
7z, ¥, A LCHlo DEX # 5ol A F v Hffc X
3BTRS RN TIRTEE D 2 §I TR A
CEHOMREAZRRYE T IMRAEEFEEL, TO
MR s X OHIBRERGc=5 A5 vORELTED R
TEnbh, FEREINICRMERER, DEX 5k
D= ARFVOEEPBRIRBILEVPHLN LS
7z, ¥ 7z, DEX #5 TR MRN IS E o MRER %
BAHETAGOLMSES 2 F 4= TFTLINE A
VAPBEZFAFVEFRDDICVILBRENICEN TS
Lz bh, BEEEO AT v A FRIGEITERGO
AT7eA FRUNHETHHA[RENSITR I NI, =72 F
YRR AFA=vhgEhTwitwZ &6, DEX #5
BT 52 v A2 BII=FAFVEZTFTAF Y
Aoz v 22 BENEZBRD, ThbDZ Enb,
A7 aA FEABORE FR#EFIRO X 5 icifEfllEh
5., A7 rA FERREEEROBD ) € 72 — @& £
VA2 BOERSWET, MBRAT=7 25 v ORR
BEETHLHLeA=s A7 v (T2kD) 7 b U R
(40, 55, 66 kD) #&BE L, MlEaA~F#T5, brE
=7 AF v idfsN THISMERA TEBARZY, =5
AFVERSTHIBHEALERL, E5EbETTS
MRMEIC D > TORBHRE D =F A F Vv ERERT S,
COMBMEL T ABYET AL v R 2 BEHOER S
hTWwaEE2LRS, 0L, MEEA ML
=7 AF v E X UMRMEREENYE 2 5B KN
AKoFERERY, BEEAZF|IZRITLEELLIS,
BEThbh - BERESY A\ 1cie' " cix DEX ¥ &5
T5 & RUBIBEDCLEAMEIY, A5 a4 FEEIGL
T AROREEAS IR OIEE, Miass, Miao
Efl, MRAEZoMMAEDLRATE Y, KFFKD
ATerAd4 FROBEOBTFEEETRL I < —HLTW
5, DEdD, BB EEREIRFEIRMECE LW
oo, DEX #51c L - Tt 55 v 27 HEo¥EY
BT A3 E2bd THERREREFAL L WD Z EHH
k5,

AL O—EL, %96 Bl H ARRFEHES (199245 A,
BEICRWTRR L, ek isehich, AFREEL
HiEH LR oMM ATEC BB EHHE L *
T, ¥ o, FROEHELTE  fo AR R SR b

RS AR, ILERA, BT EMEL, RAR T
WML ES,
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