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Abstract

The contribution of sympathetic cervical ganglion to the mechanism of action of clonidine for
lowering intraocular pressure (I0OP) was investigated. Pigmented rabbits were used. The animals were
divided into 3 groups: normal control group (group 1), animals in which the bilateral cervical
sympathetic trunks had been amputated presynaptically (group 2), animals in which the superior
cervical ganglion (SCG) had been bilaterally dessected (group 3). Changes in IOP were measured after
topical application of clonidine unilaterally. In group 1, IOP was siginficantly decreased in eye treated
by clonidine and contralateral eyes compared to pretreatment values. Decrease of IOP in the
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contralateral eye was greater than that in the treated eye. In group 2, IOP was decreased in the
contralateral eye but increased in the eye treated by clonidine. Pretreatment of yohimbine administer-
ed orally antagonized the ocular hypotensive effect of clonidine in a dose-related manner. In group 3,
where SCGs were dessected, no changes in IOP were observed in both eyes by unilateral administra-
tion of clonidine. These results suggested that the bilateral ocular hypotensive effect of clonidine
administered unilaterally is in part due to direct action on the SCG and that the a, receptor in the SCG

plays some role in the regulation of I0OP. (Acta Soc Ophthalmol Jpn 96 : 146—151, 1992)
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HEHEOHBFE ((RE 2.0~3.0 kg) A7, E&
FIRDBIEHI - TRREOBRERRNEB 2 EIE L1,
FRICH L CTUE % 1T 55412, pentobarbital (30
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BB ERICHE L, FiE#CL 5HEY
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Listibdicd L b 2 BHERBE L cobicfiito
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Clonidine hydrochloride (SIGMA St. Louis
USA), yohimbine hydrochloride (SIGMA St. Louis
USA) #0.1M V vEEEEK (pHT7.4) wBEM LIt
DEHV, BIZEMEROFEYRATIDIC
atropine sulfate % H\» 28512 0.06mg # 71 L
ic.

3. ®mEHE

Clonidine % 0.3% 20 g1 % A iz SR % 7002 0 e
Pl B[ 5 % fT7% - 7=, Yohimbine (% 0.01 mg, 0.1
mg, 1.0mg #FxhrhoEREE L,

4, BRERIEHE

EEZRED HAZER %% 8 L TH CR R T
W, X, RERBEHRCEREZEEL THLM 1 FHME
BREZ R T bl -7, EMHEHIBRET
BRI EE o R E % Alcon Applanation
Pneumatonograph # A I 58 L 7z, #ll & #i i< 48 [@
0.4%oxvbuprocaine hydrochloride (Benoxil ®)20 gl
el L CAEOEREME: ATk -1,

5. HEEHERAT

HISEE T EDR ERIRE & 0 F (LB Y RN
# (Mean+S.E) THb L1z, EEEREIEY SR
ik Tk control (0.1 M V v EARERE ) @ SR
& O TEDIESBERE control DIELBAl L T
Student t-test 2 THT -7z,
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1. B\ALER

1) Clonidine Al SR (K1)

Clonidine # SR (n=10) 45 &, WilRtEICIRER
TaRLz, AR RARET 5.020.8 mmHg) £ b
LIESRA RAMET 7.7+1.0 mmHg) @2 5 23RE
i kEho7f, REAES (n=5) TR
MBEOBRERTFTERLAE (BABET £6.811.2
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2) Atropine fiiE# (n=10)
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Yohimbine (—) (@——@), Yohimbine 0.01 mg
=0
Yohimbine 0.1mg(O---0), Yohimbine 1.0mg

atropine FiELEH L Db W EIXBAELE XD
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1) Clonidine Al iR ([ 2 )

Clonidine # 55fE (n=20) 75 & SRl cRBEL
AoMEmARL: (FALER 2.340.4 mmHg), JE4S
B CcxBRERETZR LA RARETS3.3£0.4
mmHg), BERETOE& ZERAERICHE~HEi)
r= Sl £ S

AfERES (n=15) #7545 &, WRZCREORE
BETHLBHLE BAXBET 52.84£0.4mmHg, &
2.7+0.4 mmHg).

2) Atropine fiE# (n=10)

Atropine # I # < clonidine % SR+ 5% & SR
TRBEELROBM AR LA (RAEAFL1.3£0.9
mmHg), FABAITIIBRERTEZRL L (BRKET
3.9+0.4 mmHg), Atropine AF{EALE o F & CIRFER
T HEBEER T,

3) Yohimbine fij#LE (n=5) (E3)

Atropine i {£ # 1= yohimbine % 10 BE 9 # & L
clonidine % k- #llic Sl L7z, Control & L TH#EMER
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atropine #E# 12 yohimbine % D EERH S L7225, W
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Yohimbine Ai4L{E #iZ clonidine # W@ SR L 7, JE
SHR B 1 A IR E o Z (ki yohimbine 0.01 mg #i

5 LCHBEE, 3.220.7mmHg ®f F#, vohim-

bine 0.1 mg #i# 5 T3 1.4+0.5 mmHg @ & KHRE
[ FA#mL72, X512 yohimbine 1.0 mg §i# 504
ETRAERRELEIEDbhi{ftot, 20X 5iC
vohimbine @ fij## 5- & i Ho ] L CIE SR o0 IR FE
TOEEEEA LT, — 7 SERE T yohimbine O
S RICHHA L TRE ERER L,

3. M EEBZHGEEHVR (n=10) (K4)

Clonidine # KRz S35 & SRACEERE LS
DA A RL: (FALEA 2.220.6 mmHg), JEAE
MTHEABH TR EHARERTIIHE L
T

IV & #

Clonidine D RER: T{ERIC2 TORE IHS <
HBH, FOFABFCoOLTRGE LTS eiats
ftEhTuwiw, £0 5 B clonidine @ Kl A HRIC X
HEMOMER FERICOWT I hE TickE « O
BB, SEOERCECTHR L ICRTHCEE
CREOHE T AED 5, Innemee (2970, 1C.
clonidine # H fillic GfRE: & L €, $iB X UEA®
clonidine 5 #i L CIREERE FIFH 25T L7z, £ 08
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H. BAD clonidine & & RER T iMoo
&, HEZ 3BT clonidine B3 RIZSAT B Z &,
FIEARMAOBITREEAERDLAEh-T
& 7n b, clonidine D HREFER T % clonidine O R T
EEFHTR AL, PIRFHICLI b0 LEHL T
%, Burke 57 clonidine X » % X H selective 7z
a,-agonist TH 5#Y) (UK-14, 304—18 5-bromo-6
(imidazolin-2-ylamino)-quinoxaline, Pfizer U.K.) %
FRICHCCIRERETRHRE L, £ofR, Als
S coMBECIRER F 2R METEEIC A b IE SR
Bl XFRCBTLAKBRTHASELTVWA, Th
FTEEZELVIFEE A B RSN ICE « DR
R{FEEE, EMELES LBRERSGFR2SELTE
7o, ZORRL D it L RERASBEOEET S
CEETRBLTCEL, ZhETORRMLS clonidine
BRI FH LIRERETEHA2 R TRIFET 250
EEZBRD, TR ChbOTRMRTIRERL Hh
WrLOHLBIITHEMERTHL LELLATL
D, SEOEBICECTHR 2 w@RT X 5 e
HRTRME L U2 &, FESIRM O RERE F X3
%, [Ef 6 EEA BT clonidine ® SR F 721z
MR L HHRERE FIEHE 2R L, Rl LE
AR R R 2 Wbk L 703G, ChooRER FEH
EE LI & X O IRERETEHRABLC RSz
FEEid B CREERPLETHL LRBEL T
%, Allen b2z AR AR ARETVIBRORE Y A
WTIEE O AR EER D clonidine 1= Xk % SRR
FETILETHBZ EXBELMC L, Innemee '
CLREEE T TR AR AR BRI BR D 2 2 X VT
clonidine @ 7 HR 4 R HE T (3 B8 5 22 R pf 88 0 Bk 1
Lo THA, R R PR EHE L TH
HEFRLTVS, Lal, ERERECEHRME R
EoZ xRS, OB IRV TERVGERNT
W%, Liu®, Sears' %, = OWMRMEOZE(LoFHH L
ZZ#F (cross innervation) ZALETH B LR~ T
%, Colasanti H'NLIEH TiX mask Eh T gIZE
RMEROPETHD EBRNTWE, Doz it
Mo TEEETCRAEVACTRIZL THRAD
G52l C RSP AR AR B 2 R F L ORI R
BTHOIBIETHLELLNS,

K, WRMEREFTROEE KB ORERE~E
ZBHIDOE LA FLLITEMEELLR T
fe. Lil, HEFZOEFMICE TS v+ 7 A GERF
DKL, BicEsyP#Ed L TVv50T
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*x1 AWUE#I1Z31F % Clonidine 4l SR D

fi KRR FEZE (LA
(mmHg)
MR W ARG
ALY = =
1 5.040.8 7.7£1.0
il +2.3+0.4 ~3.3+0.4
n =20
AIER =
e 13 +2.240.6 0.6+0.5
(Mean+S.E.)
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ZBHRTETHS™, SEEE S ORERT L HFTH
FRARAEGINT LA AR L T Wl e &, SEAY Tk
LIcBE L TRRAAIER LI -T(E]L), SEDE
58 V3T o A 0 A R A B AT ARAE BT ¥ 7o LA R
BB E TR ALOESREN L Tw5, Hifl
FRMETIHT BV clonidine @ SHRIC X b SREITRIRE
ER%, FABRMUCRERT2RLL, AEAREESET
R AREOBRERET 2R L1, ARE R
BT ABRNTRRE LR, o, FESBATE,
EAEBTINE TALR T EH iR ERE T
RO CALA T W ERBERTEHEE L, X
iz, HTRTERHESIERRRIC % L T yohimbine o 0 e
S#2fTH 5L, ChETRORTWIRERTIERI
3L A EH%E L, Atropine AT T BICER
2RO bR ote, EALONEEAEN T &
W RIS E TR ETRTIRMER 8] 5 & & b BB 2 Yk
THZLLALTHHN "H" BEETIHIZ L
clonidine i X 23F SRl 1T 2 BERET O —uh%
HoTtwadn:E2HA3E, £LTLXOIERHI yo-
himbine it & » CHEME B (K3)Z &L b, M
BRI S e (FHOMEATR® I NS, FCSR
L CHBECREEA B0, SEHREXR
T EE R L ORE S Rl ) B TN & W ALE
HECERLICLDEELZLRS,

AEREH REET O atropine 3% & 4412 1% muscarine B
A & nicotine FREA R+ 2 2O EEA iz, 7
2O, FEHL in vitro O FE A RS O P
T, ACREHIREETIC HERTM o small intensely fluores-
cent(SIF) Mg & EIEN B NFE= 2 — 2 vhih b, KE
T dopamine # §F T 5 ¢ #E L TL- 5, Acethyl-
choline (X F M fiz = o SIF M L EAL ¥ —

HR£EE 96% 25

A3 vk, FMCERET S, coE#iaofFR
HIIEEPMNIC pffHEREZSA TS, 0 a-
receptor X b HIfiltE = + 7 A BB (slow-IPSP) 45
BELTHBEHMELTVS, SEDERTH
clonidine iz X b i FE 23 [ T, yohimbine iZ X » T
block ¥h7:Z £ X b in vivo TZ AR O
a-receptor DIFAZRER Loz Licie s EHEBEIZ R
%, Clonidine iz L b, £zt 5 a,-receptor #3H| 8
X R, slow-IPSP 234 U T, SiEMEINE 23000,
BESET LcbDEE LTS, ERERYRAE
BT RLCABREH 60T (F1) TS E, &+
WIEH LR EHCOFRH LML 11L&k
o, L2 L, AL TN L2 21X 9 receptor
O supersensitivity 233 = 5, Z® Z & (& Colasanti
LRI LHELTEL DWMENRDH B, SEIOER
TiE, BB A—DORRLHCTER, LELXLT
BRAH L, i, ABHREIBELXHIE LG 2
HERERABERE, EREWE6 Y Abic>TiTh-T
%, ff - T, receptor @ supersensitivity @ ##13+
FeELLRBDT, SEOEBEREY S - CIRER
Tkt A RHIER L ARG RERT T O ER O EE 2
HMigf<asz Lkt Lal, EREAERN
i hEB oA TRicd, RALIOEEHIEE
LTw3X5TH%, Clonidine 1332 REMEEEIIC & {F
ALTBEXBETEE5ESE H D, F7 yohim-
bine Chlock Eh -2 & L b, TRERMBEH O a,-
receptor ®BIE LT\ 2 AT EEMEAVREE X i,
X W
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