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Progress in Medical Treatment for Glaucoma

Ikuo Azuma
Department of Ophthalmology, Osaka Medical College

Abstract

Recently, an epidemiological study was conducted in Japan by Shiose, et al, and the prevalence of
open-angle glaucoma in Japanese aged 40 years or older was found to be 2.62% [primary open-angle
glaucoma 0.58%, low-tension glaucoma (LTG) 2.04% ] . Historically, treatment for glaucoma has been
based on lowering intraocular pressure. It is also necessary to improve intraocular blood flow. In the
beginning of the study, the effect of anti-glaucoma agents on choroidal blood flow was examined in
rabbit eyes. An increase of choroidal blood flow was found following topical application of the
prostaglandin-related compound isopropyl unoprostone (UF-021) and the adrenergic alpha-1 antago-
nist bunazosin hydrochloride (DE-070). Then, a new vasoconstrictor, endothelin, showed strong
effects on intraocular pressure, intraocular circulation, and visual function in rabbit eyes.
Endothelin-1 (ET-1) was found to be a marked vasoconstrictor with prolonged reduction of intra-
ocular pressure and the blood flow in the chroid and optic nerve head. The effects were supressed by
Ca’* channel blocker and adrenergic alpha-1 blocker. Plasma concentration of ET-1 was determined
by radioimmunoassay in patients with glaucoma. A significantly high level of ET-1 concentration was
seen in patients with LTG. Endothelin appears to be an important tool for studying the pathogenesis
of LTG. Finally, a prospective clinical trial of the therapeutic effects of bunazosin hydrochloride was
performed in patients with LTG for one year. Clinical usefulness was evaluated by changes in the mean
deviation value of Humphrey perimetry. Satisfactory results were obtaired in maintaining the visual
field and in reducing intraocular pressure. In the light of our investigations, it is advisable to
introduce an adrenergic alpha-1 blocker or prostaglandin-related compound for reduction of
glaucomatous damages. We look forward to the development of the neuro-protective future glaucoma
therapy. (J Jpn Ophthalmol Soc 97 : 1353—1369, 1993)

Key words: Adrenergic alpha-1 blocker, Prostaglandin, Endothelin, Intraocular circulation, Low-
tension glaucoma
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BEIUV4HBIREOAEBE AL RIZICHE -
28
MEFHERIEET-1 EAK LRSS N #RO
EEMNRDbH, 3EMTIORERLE. TEAE 14
H R, %t #F iz lE< T Mann-Whitney 7€ TH Bkt
B L7125 (p<0.05),

5. EEREHFAEOMA ET-1 Kk

KRR B E D S Hds X CRFTOIRBEBRERN
Qﬁ:\"f& 1S 5 ﬁ%fﬁ%h\“mm’“”, % L'C, @.Mgﬂ.‘ﬁ
Hic st s mMEEHECMEREEC=v F+ ) vOBS
DOUESELEZBRD, £ T, WRELUERES
P 55 ¢l (B 66.2+10.9 %) 1=2ouT, B0
R 30 SEEH® L b THIMLL, 7244 &/
7oA TET-1 £&EHE (pg/mD) ZEEL
fo, foks, WHEELELTIEHEE 106 (F¥64.8117.1
W), FFEBAFEALRAEE 10 F1(FH 64.8+19.15%),
EIRFELE 10 1 (P49 52.6+18.2 &%) 2o\~ Th M
ET-10E&% T~

ZDFER, KIRERAEHEEO ET-116(3.58+1.33
pg/ml) X IEH#ED ET-1{# (2.55+0.50 pg/ml) =tk

*4 M F+l) > (ET-1) KiE

M=y Fe) v

A F B s (g/m)
EHE 10 64.8+19.1 2.55+0.50
LTG 55 66.2+10.9 3.58+1.33*
OH 10 52.6+18.2 3.05+0.67
POAG 10 64.8+19.1 3.05+1.12

AHt=EE 97% 12%

LTHBCEEXRLE (p<0.05), 2@k, SRES
DEEZEL K bl e R EBCHAELZ b b0 %
BALTWB (3R4),

6. /iE

KRE~D=v Fe) v (ET-1) ofHicl » T,
MR A D & L EREEE < 7 AR T
HIENTE, BREGHEXIZUD LT 5EEMHE
D RLHEBEEOBMRBICERTH D LE 20,

t 7, ERESHEEEZOMF ET-1 f&HEEME
FHEELVEECHEARTCLEWPLICTLIZ L
T ER, ZHUMEIREGP R o 6 M REREE o TR IC
RS MR ELTERE RS,

V RRERAEE O HH

I A P B 2 el i e TR E ORI I L
T, ZHETOPFFEDN 0 HATE M o BEHEED &5
REED LT, EMfERTS e 22254 7R
PREABR A B 2t

1. ERPREEBRETIE

(SR FE A N i 8 03, D 21 mmHg LU F o IR, @F
TR, QMBI FLENRM & EERE AL, @HE
A - Bl S EREEORE Y v O
PBRINEH L L, RBROBELABTYHWAL TREY
BrboThsb,

R 0.05% HEE 7> vV o v Al L £ 0k
#l (7 7€4) gRFFCs, —EERECTHMEL
L, AEXHFIcERVIIRLT, 2 v bR —
5 —-EICE ) T EERL .

BEN»SIRECHEYS 2 2EYOER LY —1)
dhil Ufc, 28R B BB 7: &0k 4 R, BlEcReEsg
T £k 2 AR 0 IR & 8 Ao 48 B o E R
AT,

#wEO AR, BE (Goldmann) - AifREAT Kt 4
g, HE (Humphrey) « #87 « BEALE - B2YE, L
3 (C/D ) 12 12 8%, BIRKRE (22 =7-1%E
ABEEE, BAMGKENE 7 = 7 5 &4 BFA)IZ 16 H4,
BE (GP) - BBA « MFF « frdn « IREEEHFI 48 38
BT o7

h 8 o ¥ 52 1 Humphrey B B8 5 o B 5T & B
#® mean deviation HOH#H 5, DdiE (5d4B LL
torE ER), @FEHEQIB L), @F%(2dB
Fit), @BEEEA(—2dB U FoREKT), @FE/L
(—5dBLUTFToORERT) o5 BB THETAZ LT
L,
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2. BREREBRFER

AR 3 EFNBREEBINL, 35 EMAN B HOE
BESET Ui, BE6 M uwThbESTiEs &
W e FKEFE CHRERERC b 0T, Ik 27
RBA~OBmMAEN T 408, 418 THY - iER
Thote, LicdioT, 354 (67 ) Mirstg s L
TE

PSR, M GoTRET®25 L, Hik7
TV H1TH (B3R, 77 AR 186 (341
T, W9, A, AHEC/DR), BESM, MmE, Ik
1o, MRARME &, EATEC R ER R D - 122,
FRIERE 7 > v o v BEDVF 68.8 4. TIRICHT L,
77w BRI 56.4+11.0 5% & ER AL LA,

Humphrey $EF1C & 2 @ ¥5E T, 0.05% &k
FV v EREEE 2 ESEER LR &R T
% &, BiEtFancEBICER 7 - v v v AMERIRERGA
BORF LTHSTHS Z &NFETFEShi,

TES UL AE L BAEOR G IIHT & HIN T 5
L, BEB T Vo v EIR93.9% 0B BER G BB
79.4%) Eftofc (FES5).

T OWC TR 25k 2 7 LEEFANDS - 1223,
BIChBELYETH 0 TR o, ThA R
LR EEWER e h 5 en T, EHEOEE R
ABHEHTHD LM I NI (FE6),

REOHB 245 £, BECA - ThHHER 7
Sy BT LACRED FTENRLA LA, i,
MO 7 7 2 AEE S BB OPRIHICE FRAL b
2, CORBRN 1L BicthED 12 AT L w5 %
Han, BOEHWRBEERICL LD LEEL

%5 Humphrey B8%5(- & 2 ¥ EHEE (B¥)

BE - BE = HHE
&% ai% a—\‘g: E{t %ﬂ: u+ C%)

b1 e
DE-070 1 5 25 2 0 33 93.9*
TR 0 2 25 5 2 34 794

*(Wilcoxon ¥ p=0.0276)

*6 HEEHNEHRSR (FIH)

3 BT BT o, HEF
e gz oo B (9%)

% [WE
jﬁ@gﬂ?ﬂ" 7 18 0 1 0 19 94.7
— 9 0 0 0 19 100.0

(Wilcoxon ¥5E p=0.3435)

BHREEOES « 1363

7o (X 20).

AERBALS 0 HOFE A B OREZ(LE (4P) OHR
whBHE, FEHNCERERE S RN ERE S
S vBR BB ERCKE L THE
BRDH LRI (F21).

ZDOZ LR, (HEOWECSTABREZELE (4P/
Po)oHB % T h, 48 B TRER L ZE D,
8HEBNLAERE (p<0.01) 1t —20% BED FTHEETE
BHbhtc (HE22),

Humphrey 15 & MD ¥ #5518 & EERBE MG HF L #2T
Red Hlr+ 2 & (X 23), ToZ{LEBRERS>F V> v
L7 7 AR L ORICHEEZEY AR bR (ttest, p<
0.05),

Fofs, HEERT v v SR X B IRIRE & 4 fEEE

(mmHg)

—0— Placebo (n=34)
—e— DE-070 (n=33)

18 A=y

0 4 8 12 16 20 24 28 32 36 40 44 48

r5ER ()

F20 EREHFAEEOCIRE (Po) DO,
HlE 75 v > v (DE-070) Bf & 3BEE.

mmH
81

6 —O— Placebo (N=34)
—e— DE-070(N=33)

I8 4 e 4

0 4 8 12 16 20 24 28 32 36 40 44 48
BEER (3E)

FE21 EEREEAEORIZE/LER (4P) DT,
WEE 7+ 7> (DE-0T0) B &R



107 —o— Placebo(n=34)
—e— DE-070({n=33)

B o

z

it -

& 5

104 -
® ek Ak
ap -207 ¥
Po
-30-
1 T Ml + 4R
-40

0 4 8 12 16 20 24 28 32 36 40 44 48
Rl (38)

®22 ERREBRAFOREZE(LE (4P/Po) DHERE,
77 v >~ (DE-070) B¥ & iRE,

BN Lichd, 77 A nBirE oficEBExR
BB EEHEREh T (K24,

Cold recovery test T8 &t 7z B iR A1 & Rk
MEOBEABE Lich, HEEEEYED -
fo (X 25).

Fio, BRFEE b=y ¥ ) Y ET-DRE LD
B MRt Lcnd, Bl BEMERD eh - 1
(1 26).

3. ME

BIRERARECH L CER T+ /v v SRBO YR Y
HBTo iz, 48 M o & A ER K 3 B (prospective
double-blind test) % #ifT L7z, HIZHRE TREZDE %

HIR&E 97% 125

#+ % 0 Tis <, Humphrey ¥ (mean deviation f#)
EXTATRCHELLELS, BB (F7E8) B
EOMICERER b » THYMSIEH 2 h, ERER
HEEOREFHET I LT IE R TcE D & 2
bhte,

¥, RV v ARGERESAEOCIRE%
Eflichlc o THEL THRIES Z LR TE A,

IV kRAREGROES

BREOAERHCHTCE OB R Eh T
71:1)9)!4)15)26)27). Eﬁ&*ﬁg,i@}gﬁﬁ & gﬁjﬁﬁﬁjﬁ 5 U\ﬂ.ﬂ
BSR4 & BMRIMAE s E bR b, R0 @A iE
MicRELT\5™,

WHEAE (B offock - TEBEE (F
MSEREFE e &) 1 EER T 5 [N I R R R E R
mEEE (EEeERL L) X 2EEN - BEBR
HugEE LGRS, EARCIRMERE (£
DRTEM T X 5 WM SrEEih (ERE
Mk B 5, Tiedbb, Hlatk (cellular)
DEELBERETHAH (2D,

—F, BB EMEARMER T O Schlemm 5%
BRI 35\ THRRR AR 2 o SRR AR S E T A ' 03
mL, EHE=FAF v T ABREPELEESE
e RRR Y VR ENRBEKKHEN S 25 EE 2
bhakdichotc, AR OEBIC D ERE
ERLLAREN R ADRIAEERETMATH B
(X 28).

10
O Bunazosin
® RERE
M s-
D
1
~
2N O
z S e ———— T P .
Biil | T T e *
)
= BERGLE®E - t-test
* P<0.05
—5]
Bunazosin (31) i
HEE  (30) i
—10-1 - :
B pREFF 1{E # TR

(23 {EERE#RAFED Humphrey % (MD @) 0,
B/ T B ENREE
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200

100

=100

(X) (Hn e RS b 35 51 =2

—200

BANEEOES - B

QO  Bunazosin

o HNEX

Bunazosin (27) (17) {10) (23)
*RE  (33) (26) (24) (29)

T T T

T
0 16 32 48 (W)

24 {EERERAFEORAR & O HERS.
BER T > v R LB
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350
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0 S SR 5 (1 min)
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! ! ! ! 1 L ! L

y=154.3+06x
r=0.26 (p=0.02)
n=82
L] L]
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. 3
. L
L
.. * 9 L]
. .
L] .~ ]

—30—20-10 0 10 20 30 40 5

L 1 L 1
0 60 70 80 90 100 110 120 130 140 150

10 HEREERE (%)
25 {ERRERRAIRE O K EIRE R EE & ARART & 0 BEE

BHECFREXH U 200K ED BB TR L,
BAMHEE ETT5 LIBRESL#ZEZ 3 POAG
i, BRI B A MR E R ETH UL LTG
RREL, RFRBEREITLEELOADY, Tihb
b, [ERoH 0 s BHEOH NIXBORESE EofK Ao
BT CHROFLOMFIE VTV, COBEBERFIO
EENBRAECHE L2 5, BETH L, [HAKE
GELE (ERRED Mok THMREELR - TER
THDH| EvHT ik, LT EBEOZELE
RIRHEE T 20, FRRBUCH B2z Xk - THREEKE
BB - T 5, EEMEBARARETIEG < 3—
DEET, GREOLONALEFRRECLOETHY,

i b2 POAG-H, POAGL ¢ & THDOMN I
DTV EE 2L, ¥, BPECEBRERAE
DR B ARHED 3 ~ 4 fEoBAE TR &AL
F¥RE{HREV2NG, EROBHBERICL T3 21
mmHg & VO EREREE (cut-off level) & HE DR
#AasHs5 (K29),

L@, KREGEHECHRE ER 7 > v > v JRH
TIREEO LM% E LT 15mmHg LI FT, ¥
13.3+2.3mmHg #7=L, —7#, SMBEceiEY
B U T15mmHg ##k 2 ¥4 15.9+2.4 mmHg T
hotcZ buEzb L, KRBEFGAROHBECETS
HERE 15mmHg X D EWFICRET 2008 %Y



A& 9% 125
y=4.4=0.003x
r=0.13 (p=0.36)

n=5§5

1 L 1 L
250 300 350 400 450 500

ARERACE (u1/min)
26 BREEFEAEOMRKAR:MPT FE) > (ET-1) HEEEHE: O/,
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— | REFREE
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TMidga (EBERSBRE) LCHule
ISAFy, FarRRMLBY aAs5—4(I,N1-)
WHRK

R, EERmE T FRAYE S S Y

B’AE - IR
bling )
AFa4dF

28 BAEORAE (PFBAMRMEER: ILEGRIRCS
I 5%E).

LEES,

KRR TOM - REGECFLIBER IC T2 AWER
iz T, SEOREKRRT, EREGARCHLT
TR B EBE N RBEETHL L ELR/TS

BB oK B
(FRARMEES~SE)

P L

o] T

A G

G mechanical
K

Po |2 S

o (EpkHm)

Vascular

29 REMHMEAEBRARCERERAEBOIER
EEWA (BT HEE & R ).

MR, S2HorRMoB?FSh, L HHESE
eIRATERBIEEAIEA S hhd— Bl O ek £ 2375
bhaThHH, Itk, =V F Y vEwiEhicm
ETIREER2Y LRIt -, BWROFEERY
RRMHEEL, BEX TRIEIREBLEETESE
L3, SHEBRERHAEOER T T L LTEAER
BEOMECHABICEA L Ebh 5, SAHEGLRER
AR, BARHEOSFDELECEL S e 2
#7774 vBEELE LT UF-021 (Rescula®)
PhXA-41(latanoprost) it £ B 2 BICICA S h 5
THHH, Fhe, AR o EWEE (bunazosin) e & $ &
HTHETHD, Tofi=v Fe ) v EEEETER
EbtFgicEdT s EBbha, £5 LT, BAEEN
HEFECH LT LEWNE (F2r —ASHAT 4 E —
Mz e T, BAEBRBRDD o BEWIER b #2121
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PL
cal, 5 _ =
% B -Blocker % Classical Op Wl',_[
E DPE /// Microsurgery %
ik /’

5-FU,MMC | i&
Laser Therapy
Apraclonidine

[2 30 #AfEEROWE,
) & FoMRE - HAORH.

PL.EP
PG, a, —Elolcker

I
I
B v # q—JI
£
| iy ? x
@ + g | "
I L #
F o %‘ i
i 1
té\
B-blocker, CAl

31 HARERO BIR E FE.

D) RIBMBBERGE (P70 v), FiRRER
KEEFZIAEZED SR (dorzolamide) 7z & 1358 & IRE
WEOBMTERIRSTHAH (K 30),

ZhETHEFTh > TRABHBREI-HLTHE
WiclRETRHEEMBVRDBRTERL, ThhbiE
RO E TR, BIfEA e BATERS
RAERCIHFE LVFRAY L >ER L E Eh D,

EHIERYE 2D &, BREBREBECRT 5 HME
Bl Sefkix, OB ERcFLERE) o MmAEyEs & &
FLzv, OREOBELIELL R, @B MR
FEMEXEELLY, LW HBREREDEEZB, &
@ L 5 7t neuro-protective 7o i EEEIE O B R &
e+ skECHS (K31,

VII # @&

BRI HESCEF I BRNECAEEEYEE T 5
&, FOBREBREMEED b Ic RS RERRE TH
R L LS CBATORFERCEKERICHE £ LF
AEd2Z ¢ARETHS, BFEOER LHEEFOH
FICIm oW THERR, ERRPICEH LR, T2

2753 T4 vEERETK o EWELEBLETHD
CEFMLME L, SRR EER A b 0%
HloBRE I EEh 5,

A 97 B H RBRIFE B CERSFE6A19H,
B THIIBEE LTRELLE, A#BEOEEY 52T
TE > HARFIFETFHRA SN, BERIDHEEEE, ¥
EOFF LT TR - BARFESEEREABEESLEE
i bELBEL EFET,

¥/, HABARYS, HARERYS, HRSREMC
b R o e O

ok, BBREOREARZ - EFFRIE D B X U2 RE
), T, BERBO =2 v+ v —F —kREFRELEGT
WRFREN) wE<HALE L EFE T,
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