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Effects of B-Adrenergic Agonists and Phosphodiesterase Inhibitors
on the Outflow Facility of the Eye

Ryo Suzuki"?”, Yoshihisa Fujikura" and Anderson PJ”
Y Department of Ophthalmology, Yamaguchi University School of Medicine
“ Department of Ophthalmology, Howe Laboratory, Massachusetts
Eve & Ear Infirmary, Harvard Medical School

Abstract

Changes in the outflow facility of perfused bovine
eyes and in the shape of cells in cultured trabecular
meshwork (TM) were studied after exposure to
adrenergic drugs. Dobutamine, a selective 3, agonist
caused confluent TM cells to change from their
usual polygonal shape to a characteristic stellate
shape. Salbutamol, a selective 3, agonist showed no
effect. The phosphodiesterase (PDE) inhibitors,
isobutylmethylxanthine (IBMX), theophylline, and
caffeine were also very effective in producing this
shape change. Epinephrine, isoproterenol, dobu-

tamine or salbutamol did not increase the outflow
facility, at temperatures of 22°C or 36°C, whereas
theophylline, caffeine and IBMX increased the facil-
ity in a dose-dependent manner. The high concen-
trations of g-adrenergic agents required to produce
even a small change in outflow facility and the cell
shape argue against the involvement of adrenergic
receptor mediation ; on the other hand, the enhan-
cement of the effects of epinephrine by PDE in-
hibitors and a similar effect produced by c¢cAMP
suggest that the changes in the cell shape are
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produced by g-receptor activation. The S-adrener-
gic agents were ineffective on changing outflow
facility but the PDE inhibitors were remarkably
effective in producing both shape change and
increasing facility. PDE inhibition has much
greater influence on and around the outflow chan-
nels than pure g-adrenergic agonists, at least in

HiE&3E 101% 75

enucleated bovine eyes. (J Jpn Ophthalmol Soc 101 :
551—>557, 1997)

Key words: Trabecular meshwork, Outflow facil-
ity, Glaucoma, Adrenergic agonists,
Phosphodiesterase inhibitor, Intra-
ocular pressure
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a : epinephrine, isoproterenol, dobutamine, b : IBMX, theophylline, caffeine



TR 947 H10H

150

L cme- - _.@.. _Ql._ -Di.__ 9-. .Q..

30 7 ~

B R & B A AER 12 K123 phosphodiesterase BLE3E OG5 « #Af

60 5

B 90 4

#ol

100

| — I111111||IT|_, Lo s a1 53131 | I |
0 7 5 10 0 T 5 10 0 1 5 10
[ 2 & (mM)]
E5 35°CTHHY ERBROBKMHEICKITT (a) TR g (E@ZE L (b) PDE [AEREOIR.
n==6,

a : epinephrine, isoproterenol, dobutamine, h > IBMX, theophylline, caffeine

5.9,83.5+4.7% iz k>, — A, PDEJRER R 22°CL
FlfRIC 35°CT L FHICHEEE LA & ¢/, BARH
1z B lE 3 %01 1% IBMX > theophylline > caffeine @ IEH T
H-o7-(H5b),

B4 2 L4 R o B A B H 25 2 epinephrine %
isoproterenol T X #N¥ 9, FEH 2 @ E (102M) T
%, & LAHHEFEBEF L, —7,dB-cyclic AMP & &
¥ IBMX, theophylline % £ @ PDE #]1 %] 38 T 5 A it H
TG L 72, FRE T b salbutamol TIZFE A
NI BT R OZ(LIRIZ & A Kl d o o il
v ERERT S BRI I L A ERIGE T, D TR
TeFr R E—BL 729,

7 ¥, BN R ARG & KT B 2 AR R, B
FEEFE T O B & FEAR I IC &iZ 4 PDE fHE3E
DR | EFRBRTH -7z,

IV #% 1%

a7 > HRER O FEER A &, B2 O ZRERRE 175
EIXERE CRANEHRBOBELELLSE 00,
BRI % < & b2 OBISERFEIN TR %
WZ Edbpol, L Lk s, PDE HEE Tl
DO A% ST, EENFHCHML 2. $ b b,
B F 35 & OVBRRAT 4 CIRE LBIR T St B Ww T
i%, B E@ZEL D b PDE HERD /131 5 2 10/ &
fEFEZH L.

Z DR P IR~ @ epinephrine OXH3 i3 I K17
P TR 2 IR BE & 7 L, Tripathi®V?2 O i L 1Z
iT—%4 5. Kawa 5|3 epinephrine ## 5 L - & &
DA% cell elongation R L T3,

T2 O FEEx T isoproterenol X epinephrine & {EfH it
HLLL Tuate s, iR 00sd ) Th - 7o fER U3
TR VEEEE O Hh T 13 dobutamine (8, {EIHE) 235 & 58
Thotz. & 2 2% p,salbutamol (G FE 1 3E) i3 10°M &
VO EIRE T b PR ICE LR R S o Tz,

ek, A X YT L BREEL AT 2L
SNTBY,RETEREMAL LEEFEEYENLTVE L
N3, F OBGER HHROERERTIIFASH
Twihofz, LOL,KERTA R b7 Y IRTIE
BAFBEED ST RN R R Z e ddbho T,

R £ A B MR DO T8 12, PDE PHEESE 12 X - T b 38l
VR EE & Al o &AL 234 U /2. dB-cAMP % aden-
osine IZ & AR OFEMBA SN LLEOZ L6, 20
MO LI cAMP 24 L7 KIETH 20 b Hlh
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