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Abstract
It has been reported that some of the topically-used antiglaucomatics have a central ocular
hypotensive effect. In this study, the influence of topical and intracerebroventricular (i.c.v.) adminis-
tration of phenylephrine, clonidine, guanfacine, prazosin, yohimbine on the intraocular pressure
(IOP) was investigated in the rabbit. Male pigmented rabbits were used throughout the experiments.
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For measurement of IOP, an applanation pneumatonograph was used. By unilateral topical adminis-
tration of phenylephrine, an increase in IOP in the eye in which instillation was performed was
observed. On the other hand, a slight decrease in IOP was observed by similar treatment of prazosin
and yohimbine. No significant change of IOP in the contralateral eye was observed with these drugs.
On the contrary, unilateral topical administration of clonidine or guanfacine decreased the I0P of
both eyes. Futhermore, the decrease of IOP was more remarkable in the contralateral eye compared
to the eye which received instillation. The IOP of both eyes was decreased in a dose-related fashion
by i.c.v. administration of clonidine or guanfacine. The ocular hypotensive effects of clonidine were
diminished by the pretreatment by i.c.v. administration with yohimbine. These results suggest that
the ocular hypotensive effect of clonidine and guanfacine is due to their a.-adrenoceptor stimulation

in the central nervous system. (Acta Soc Ophthalmol Jpn 96 : 152—160, 1992)
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Thohsh, BE HBHAEBOEBERCH WV 2h0%
FIZMER ShTW5, FALORER FERYRTE
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4EH1 2 [-phenylephrine hydrochloride (SIGMA St.
Louis USA), clonidine hydrochloride (SIGMA St.
Louis USA), guanfacine(#[H &3, & 7)), prazosin
hydrochloride (SIGMA St. Louis USA), yohimbine
hydrochloride (SIGMA St. Louis USA) # fu 7z,
Phenylephrine, clonidine, guanfacine # 0.1M V v
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E#E % 20 pl AR5 LcBoREO R AEL
FER2ICELE,

1) Phenylephrine («,-agonist)

FERTEIVThoRETCLRSEERL VI BERE

®1 HHED
J=I 3 B P
a1 Phenylephrine 0.1 ~10% 0.01 ~1%
2 ES Clonidine 0.1 ~1% 0.001~0.1%
“ Guanfacine 0.1 ~1%  0.001~0.1%
it @ Prazosin 0.01~0.1% 0.01 ~0.1%
BRE . Yoblwhine 0.1 ~1% 0.01 ~0.1%

HIE&EE 96% 2%

BrebtA Lk 0.1%FCciimkk2.4+0.6 mmHg,
1.0% BT/ K6.4+0.6 mmHg, 10%# TILHE L
6.0+0.7mmHg ©OIRE ERA%¥@EH7, RER, 54
RERIERICIE 0.1%, 1.0% B TRIER SHMEICE TET
L7z23, 10%BECIikAR 4.4+0.6 mmHg © FH %22
Wic, —H, FEBRTE, 0.1%, 1.0%, 10%D\
ThoRBETLERERBEEIED bhith -1,

2) Prazosin (a;-antagonist)

BERCR0.01%H CRAEELBRERE (LRSI
Byt 0. 1% CIERA 1.620.8 mmHg(p<0.05
BEHNG) OBREBRTE2RD K, FHERE
0.01%, 0. 1% 8 T h AR AREEE RS e »
7=,

3) Clonidine (as-agonist) (1)

FHERX 0.1%F s 30 o cEE0 L7,
#5150 412 1.4+0.6 mmHg (p<0.05) DERER
TFTRRLEUAFERBEELERBD b oo,
0.5% & 1.0%B Tzt hEh&kA4.0+1.6 mmHg
(p<0.05#5# 60 %), 5.4+2.1 mmHg(p<0.05 #
5% 904) oRFBERRBERTE2RD L, FEERE,
0.1%BECcit i Ak 2.2+1.4mmHg (p<0.05# 5 #
150 7)) OFBEWIRERET#RL, 0.5% & 1.0%H Tk
FhEFh&kA8.0+1.2mmHg (p<0.01 # 5 # 60
%), 8.2+1.5mmHg (p<0.01 #E5# 60 57) DL
BEMTFETLAE. e, 0.5%, 1.0%H gy

2 a-receptor LEFT A EY O SRk T AREZEL

# & iR F B 5 B
¥ HHi R A B -5 wif o KR 2 (b
(mmHg) (mmHg) (mmHg) mmHg
e O 85 ) 17.440.5 1.0£0.5 17.8+0.6 —1.240.5
Phenylephreine 0.1% (n=5) 18.6%+1.3 2.4+0.6*" 19.0+1.4 —2.41+0.6
1.0% (n=5) 18.0+1.3 6.4+0.6** 19.2+2.3 —=0.410.6
10.0% (n=5) 17:2+1.3 6.0+0.7** 18.0+1.2 1.2+0.8
Prazosin 0.01%(n=5) 15.8+1.7 =1 2&04 158414 1.240.5
0.1% (n=15) 16.8+2.0 ol 1 e 1 14.6%£1.9 1.0+0.7
Clonidine 0.1% (n=5) 19.21+0.6 =1ndzk 06" 20.840.7 —2.2:0.4%
0.5% (n=5) 18.6+1.8 —4.0+1.6" 18.0+0.7 —8.0+1.2%*
1.0% (n=5) 20.4+1.2 —5. 421" 19.6+0.8 —8.241.5*
Guanfacine 0.1% (n=15) 19.21+0.8 —2.240.6" 18.6+1.0 =1.8-L0.5*
0.5% (n=5) 177314 1.6+0.8* 16,7217 —4.8+0.8**
1.0% (n=5) 16.5+1.2 3. 400.7*" 16:9£1.1 —4.4£0,5"
Yohimbine 0.1% (n=15) 16.0x1.6 —150%0.6 Tei4=E1.4 0.840.2
1.0% (n=5) 15.6%1.9 —0.8£0.2* . 2E2.1 —0.8+0.2

mean+S.E., *: p<0.05 **: p<0.01, (Control iz 1L T)
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E1 Clonidine SRic X % BREZ1L.
(|- W) Phosphate buffer (=control) (n=5),
(A—a) 0.1% (n=5), (O--0) 0.5% (n=5),
(@—®) 1.0% (n=5). meas+S.E.

* 1 p<0.05 **:p<0.01, (Control izxtL T)

RoAr#E5RL D FRCECIRERT 2RI,
4) Guanfacine (a,-agonist) (B 2)
BEBRZ0ANF TR G®, RAcBESETL

A 2.2+40.6 mmHg (p<0.05 #5# 150 5 DRE

BT os, 0.5%8H, 1.0%HTRBESERIE

EAERL, £hAFhHA1.620.8 mmHg (p<0.05

#5830 4, 3.4+0.7mmHg(p<0.1 #5# 30 %)

DIREERYRLICE, HFAcBEQETLTeAT

BLAMEL VBT 5 2 B0 LR R LA, Y

BRI SEEL D 0.1%5, 0.5%%, 1L.0%HFTThT

Rk 1.840.5mmHg(p<0.05 # 54 90 4, 4.8+

0.8 mmHg (p<0.01 #5# 60 4), 4.4+0.5mmHg

(p<0.01 H#5# 60 5) DEHLRER TR,

Guanfacine % clonidine & Rt icIEHF 5l H T &

D AEFICEVGIEERE T ERARZR L,

5) Yohimbine (a,-antagonist)
FHRE0.1%%8, 1.0% B TEhEFhmA 1.0+0.6
mmHg (# 5% 60 ), 0.8+0.2mmHg (p<0.05 #

55180 7)) oBREORERETFEREHL, —71, FH

HHRZ0.1%%, 1.0%H & b ABRBREZE(LIED

+21

Change of IOP

5 R

B2 Guanfacine SRz L 5 BEZ1L.,
(MW Phosphate buffer (=control) (n=5),
(A—a) 0.1% (n=10), (O---0O) 0.5% (n=10),
(@—®@) 1.0% (n=10), mean+S.E.

* I p<0.05 **:p<0.01, (Control {z*fL )
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fbxEJcrLE, BERV-ThEAREECE
FRLABREGERRED b5, 2V bR —
e LT ATREME 10 285 LicEs, BED
TALERD B hish 1,

1) Phenylephrine

0.01%#F 58T 5 # 30 5 #1C2.6+0.6 mmHg
(p<0.05) DEEETZRLIEOAT, 0.1%85 T,
LO%ETR, WThbAERREZELIED AR
Doz,

2) Prazosin

0.01%FTRHERREEERD o7z, X,
0.1%HCHHER B /R CHARBED 1.1+£0.4
mmHg (p<0.05) ORERETEZRBDI-ORTHICHE
TeREZELRD I o1,

3) Clonidine (€ 3)

0.001%%, 0.01%%, 0.1%F L bEEEHEL VN
BREECIERERET xRL, ThEXfhi&xK1.840.6
mmHg (5% 60 4, 4.0£0.3 mmHg (p<0.01 #
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£33  areceptor iIC{EFHT HEMHOMENLEEIEITS
R =25 1L
BEhaRE  RAREEL
(mmHg) (mmHg)
Control (n=10) 18:7£0.7 —0.8+0.3
Phenylephrine  0.01% (n =10) 15.440.7 —2.6+0.6°
0.1% (n=10) 15.04+1.2 0.9+£0.5
1.0% (n=10) 14.4+0.8 —1. 2203
Prazosin 0.01% (n=10) 14.7+0.7 0.4+0.3
0.1% (n=10) 15012 —1.1£0.4*
Clonidine 0.001%Cn =100 17.5+0.8 1.8+0.6
0.01% (n =10 19.8+0.3 — 4003
0.1% (n=10 18.2+0.3 5.510.1**
Guanfacine 0.001%(n =100 15.6+0.4 —2.34+0.4"
0.01% (n =13 16.0+0.5 3.8x0.4%
0.1% (n=10) 15.0+0.3 —5.90.3**
Yohimbine 0.01% (n =100 15.5+0.6 0.3+£0.2
0.1% (n=10) 15.1£0.5 —0.6:£0.4*

mean+S.E.,

.

HR&:E

%% 2%

5154, 5.5+0.1mmHg (p<0.01 #F45# 60 5)
L ERECEE L CRERT AR L.

4) Guanfacine ({4)

Clonidine &/ U <, 0.0012%%8, 0.01%%¢, 0.1%%%
ELEGEELYBARBEORERFER TARL,
FhFh&EA2.320.4mmHg (p<0.05 # & # 30
%), 3.8+0.4mmHg (p<0.01 # &4 30 4), 5.9+
0.3 mmHg (p<0.01 #H5%# 30 7) DEER: Fxild
7z, Clonidine L[ U <, #5RE KA L TIRERT
Rl

5) Yohimbine

0.01% T A B RREELTZED R -72,0.1%
HTREFRIS B CHHREEE ©0.620.4
mmHg (p<0.05) DEEM AIRERE T 27 L0 LTl
CHBLREE(LEERD b -1,

:p<0.05, **:p<0.01, (Control iZxfL T)

(mmHg)
+34
4
S ol i .. st _-__M_uln
. o e E i SRR & o .
o o T i
g’ \ LT
_5_ e * %
®k

B3 Clonidine »RZEM# 51z & BREZ/L.
(MWD A THHERE# (=control) (n=10), (A—a)0.001%(n=10), (O----O)
0.01% (n=10), (@—@) 0.1% (n=10), mean+S.E.
* 1 p<0.05, **:p<0.01, (Control 3L T)

Q)

0.01% (n=13), (@—®@) 0.1% (n=10). mean+S.E.
*: p<0.05, **:p<0i01, (Control =xf1L T)
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3. Yohimbine RIAEZNIREZEAL (F4)

Yohimbine # MjlRIZ% 20 pl # 5 LcG &, BdE
Pz 10 pl 5 LB &0 2 @BRORTLEB 2Ty, *
#E 1125 clonidine @ SRS, AEAEEL, BEAE
5., guanfacine ® B4 MIF 52 X ARER FIEHICE
DO ERE 2 BERA

1) Yohimbine % iR SR EIAE L o8&

0.1%yohimbine 20 gl Z MiHR i— S ERFTLE L T 30
a1z 0.5%clonidine 20 xl # FIRICER LG
(k, #HENEREK6.8+1.5mmHg (p<0.01) ORE
BETxRL, IABLTHEVEE L Y EECBRER
THKE o7 (p<0.05), FHEETEHEA 6.6+
1.6 mmHg (p<0.01) ORERETAZRL, SLER X
DIRERET X E L hatedd, AEEXED LR

a TERIZEM OBERETEM - FRigfl 157

#2712, 0.1%yohimbine 20 ] # iR IC SIRATLE L
T b 30 4012 0.5%clonidine 20 pl % O R # 5
L7848 &, 0.1%clonidine 10 g1 ZB4ER 5 L 125
12, BREETEFRFREAS.720.8 mmHg (p<
0.01), 4.6+0.3mmHg (p<0.01) TH-7z, AEA
FE OB E T EAER L OMICHERE S ch o 128,
MEARSFOHERREFTRAERICNSieaiz
(p<0.05),

2) Yohimbine % B{%PHICHTALE L -4 (K5,
6, 7, 8)

0.1% yohimbine 10 g4l M= ARIAE L, o 30
5 #12 0.5%clonidine 20 ul % SR L 7288 & (2,
clonidine # 5 RIBEFERTAHEE L TR SER L
hIRESA EA L, ®A3.020.7mmHg (p<0.01) @

# 4 Yohimbine §ij# &% o Clonidine = & 2 {251k

0.5% Clonidine

0.5 % Clonidine 0.19% Clonidine

B iy nEANES Bd = AN B4

o # 5 ) - A I ¥ oo L ) ) . B i .

iR BRKIREZAL £ G- iR RAREZE £ MR e KRR Ak {5 5 AR i KR AR

(mmHg) (mmHg) (mmHg) (mmHg) (mmHg) (mmHg) (mmHg) (mmHg)
Yohimbine . " . . i A o AL g ’
i ity 18.6+1.8 1.041.7 18.0+1.4 —8.041.3  20.4+1.6  —7.940.8  17.0+0.3 5.5+0.2
Yohimbitie 21,6+1.2  —6.8+15° 21.2+1.2  —6.6+1.6 203406  —5.7+0.8  16.5£0.3  —4.6+0.3"
emeE 2612 Bl 21.241.2 61, 21.340. 5.7:40; 50,1 60,1
JXohimbine 17.240.4 3.0+0.7°  17.6+0.3 2.0+0.6°  16.6+0.4 —0.9+0.5°*  19.7%0.3 0.8+0.4*°

L EASTRS:

(mmHg)

Clonidinei% &
3 1

Change of IOP

mean+S8.E, *:p<0.05 **:p<0.01, (Yohimbine HijfL{# 7c Li=xf L T)

5 0.1%Yohimbine 4% AFTALE#0.5%Clonidine SHRIC & 5 REZEALL,
(H—M) Phosphate buffer# 5 (n=5), (B W) buffer3f# 5 (n=5)
Yohimbinefj L& H, (@—@) Clonidine#t 5k (n=5), (O----QO) Clonidine
JEH 5B (n=5) Yohimbinefij#L& 7z L, (&——a) Clonidine# 5 (n=5),
(4c---4) Clonidine B3 5-lR (n=5), mean=S.E.

*:p<0.05, **:p<0.01, (Control icxL T)
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(mmHg)}

+24  Clonidinet 5 b
4

Change of IOP

6 0.1%Yohimbine B4 ETALEH, 0.5%Clonidine 1 FEA# 51z & % IREZ L,
(MM Phosphate buffer (=control) (n=10), (@—@) 0.1%Yohimbine H{LE
HbH (n=10), (O---O) 0.1%Yohimbine FE /L (n=10), mean+S.E.

* 1 p<0.05 **:p<0.01, (Control iz LT)

(mmHg)
+3f
Clonidinei& &
4

Change of IOP

7 0.1%Yohimbine 4% P RTALEH, 0.1%Clonidine BER# 5 & A REZ/L,
(W) ATRFEHHE (=control) (n=10), (@—@) 0.1%Yohimbine B4LE & b
(n=10), (O----O) 0.1%Yohimbine BjAEX L (n=10)
mean=+S.E.

*: p<0.05, **<0.01, (Control i=xfLT)

(mmHg) Guanfacinet &
4

4]

o i

s TINGAET T TN
8 =f

@

2

8 -2

Q

_3.

_4.

_5;

8 0.1%Yohimbine BMATAER, 0.1%Guanfacine BAER# 5 1c X 2 REZE1L,

(W W) ANTHRFHE (=control) (n=10), (@—®) Guanfacine (n=10), mean+
SE.

* 1 p<0.05 **:p<0.01, (Control izxfLT)
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BEFAZRLLS, FREPRTREEREBEEZEL
B B h o1z, 0.5%clonidine 20 w1 % QRS
Lo &R0 0.1%clonidine 20 gl # sS4 L1z
BEdEhth, BCBERTAEEL, AEREE
B @Bbicrotc, F i 0.1%guanfacine 10 gl %
MEAICES LB & $, yohimbine THIAE L 7z
Dol BECRD LR TV BERTIERANEAL
1.

v #% #

4@, EELIEEFEEY AT a-receptor, a-
receptor DFBIZE « EMEL LA L RBECRETE
BrowiHHL, S bEEKRLIDEDLATS
clonidine O RER: FERABERFICoWT b EFEML
e;

a,-agonist T# % phenylephrine (% SfR#FF 1 E
THEHESRETERCRELS ER Lz, FERERIZE
TRAEELRECE(AED -7, oL E
BHsBELRRCh I B OREND S
w08 SEIDOMENESERICEVTHEICER R
RFEZEA(L %R & fe s » 72F 2 b phenylephrine DR
kX EHEHRFRE N L b oTidic < BAED
TERTHAHEEZ BN D, a-antagonist TH 5
prazosin & a,-antagonist T % % yohimbine iZ - \»
T, RBRRY, REAREOHSCEVWTHERR
BEZE{YREhste, ZhETRERBRCBRERT
ERAD S5 L MEEh TV 29199, SEIOKE,L
225 EZ0BRERETERR Chiou b¥H#EL TV
5X5KBE DTHD, LdbdRENLIEFERAT
BixwEEzbh3,

a,-agonist TH 5 clonidine iz 2T, Zh*T#F
EHEbYL, ERBECTHESBTERE CR—AKD
BEEARZFTIL LD DL, ¥4FMHEE CRES
BTFL, EFERETCRV-ThoBEICR T HEHL
BERET2RTEHREL T3, ERHSRICKTE
HEZE 2T, AR R 2T -
AEFEEI clonidine A R#E5 LB, FREERE
DIRFEFETHAHEELL-DT, TRAEREY N LTEE
BTERAARLAS O LRE L, - OZREWRER
AT HREASERIESRICAERT 0L
zbhdh, Lo TREBRTOREDE/LE, IR
kB EERO A b ZRMER Y /T 5 iR s
LOEAbIMb-fcb o L HERIZ A S, R s ERS
EfEFERICECTHRICARRBRELALZD AL

a (FAEHORERE TR « FiBi 159

motfedid, RFTER EhRIEAOmEDER OIS
ICfEEED D - fofcd EHERIL TV 5, Clonidine f5
BB# oA 5 Mico 0w TlL, Innemee HMAMC-
clonidine # T H a D FIRICEBELE L, o5
HEELLBRELRD D ZOFTHESERBTITIZEALE
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