307

EEEOREERKROOK R
—ERERIROBRELFTEIC & 3L AHRH—

JNBERIRY R HE
(i thE TEHE)
H ¥ 5
(FEFN604E 8 F27 B %A

Study of Ophthalmic Artery of Primates « II

—Three Dimensional Analysis of Arteriographs
of Ophthalmic Artery of Prosimii—

Ttaru Yoshii

Department of Anatomy, Kawasaki Medical School

(Accepted on August 27, 1985)

EEiE 3 4 BOEMOBIRER 2T\, THMNBHCLYRECHHT IHRREL
SERHPHEALYRFLE. £ MRIEERE VMR, FUXFLH, OURFD T
(&, BERANHT 3EIRICHERLNMIC S HEKD 2K ENEENRHS M.

D BEhOEREE FTEEERE Y SEL REOM L5 cm #5 THRHZICRAT
ZOCHL, ERETEY M HERERENEC BREFEATTHMI—EBRERIRS
YL BHEREREETLARL. SMI—BEEGBIREFERETIC FERKICRL
RELTHYBEREECESERFBIRERFEREBREILT D,

2) ABl—HERAHREERETEY M HE2REE MTEXRENEC, RETE
IAEREABIRE S RETREEAEREBIROS 25KT 5, VI BHTRIABREG &<
ELTW3.

3) KLEK EHER (&, V.4 H, aUIRTEEHEOAA REsR 1D (C
BRIABOICHL, FYRFLBTERHEOAA - 4MY REBIR ID OFBLRL
h, Chblie FTROOWBELGENR L - RFHENR I OFMBICHEY S.

In this study, the arterial patterns of the orbit in 4 kinds of Primates from a
comparative anatomical viewpoint revealed the following differences between man
and prosimii (Tupaia, Loris, Perodicticus, Galago).

1) In man, the central retinal artery arises from the ophthalmic artery and,
pierces the optic nerve at about 1.5cm behind the eyeball near the Tupaia. In
prosimii, it arises from the lateral posterior ciliary artery just before reaching
the eyeball and courses through the optic nerve only slightly distant from the
Tupaia. In both prosimii and man the lateral posterior ciliary artery is well
developed, being provided with several short ciliary arteries and a long ciliary
artery at the posterior pole of the eyeball
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2) In prosimii, the medial posterior ciliary artery (mpc) is poorly developed
in comparison with that of man, having only one long posterior ciliary artery to

the eyeball.
developed.

In the Tupaia, however, the medial posterior ciliary artery is well

. 3) In the Tupaia and Loris, muscular artery I exists at the medial side of

the optic nerve.

In the Lemur, on the other hand, two types of muscular arteries

were seen; muscular artery I and muscular artery II, which exists at the lateral

side of the optic nerve.

correspond to the same arteries in man.

Those two types of muscular arteries in the Lemur

® Lateral posterior ciliary artery

Key Words (D Central retinal artery
(® Medial posterior ciliary artery
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1£ %L ph-A solution: 20 ml, Cell condi-
tioner (champion #-84) : 80 ml & Ir¥& Tl
BRI AE, MR, BAMmETRIER
FXEL TS,

B IRk & % &

EEHNIHELRRA XRERH ) by
FRE A VT 5 2 A 120~200% w/V
(RRBE K. K) & FHL. SFFOEA
BREHRCFEA LYy P XYV Fa—T X
DEESEEHOCEEEALL. XBRPIIHEE
N X iR 26 E TR-80 AL BR 7 4 v
ARBERE60 cm & L, SR B hkoH
X b EACHE 3 cm FREY SPIBE L TRE
L, i, EmE, EEO3HHEL D EEXET
G r KatEEE (AR T8 2FEAL
B LIz, 7444k a &y 7 X-Omat TL,
BtV 75y s AT 4 A FGERFERALE. A
BB R (AR 60—70p) DV ETO
MRS IRENTRETH - e,

B2 & R

FORE ORI 51 35 Bk, IREIIRE
77 IBERA A D bR, ORIk ocular
branches & orbital branches I AHITE 5%
(Table 1), Bugge® (% orbital branches &
LCEBRER (1), HEER (e), BIEHBEINR
(f) ##% 1L, ocular branches (¥ ciliary

Table 1. Branches of the ophthalmic and
stapedial arteries in the orbit

ocular group orbital group

1. \@EHCER (cr) 1. FEREBIR (1D
2. HREREBIR 2. SHEGR
a) A—HERETIR | 2 BEHENRD (mo
Y &%ﬁﬁiéﬁﬁi gﬁifiya} muscular
ERBHRABIR | by mgmRT (my)
b) Pafil— &%ﬁ?&@)ﬂ% (lateral muscular
EHERBBIR artery)
EuEpmE | O TOMOME
3. EEENR (e
4. RIEEEIIR (D

Fig. 1. Basic pattern of the cephalic arterial
system (modified from Bugge®).
White : internal-external carotid artery

system; black: stapedial artery sys-
tem ; hatched: the possible anastomoses
"between branches of the stapedial ar-
tery (a;) and between the stapedial
artery and the internal-external carotid
artery system (a;, a4, as 2 and as).

artery oAx WL 5 (Fig. 1), FEFX
AR SZR CLLSEM 7o BLES A R /s ocular bran-
ches » i@ OEIR (cr), FMI—EEREE)
ik (pc), WRI—HEREEEIR (mpc) o0
THZEL v b OREIRE BRI L
7. SHEAl—HBEREBIRE R RAREDON T &
F7 L REREE O AHC RAT HEIR TH
D, PHI—BER AR RO NS X EST
LIERGEO AT BAT 2 BIRTH 5. ]
BRER X » 43Ik % orbital branches @ 5
ARG ~DAAT 5 ETBEHEHRT (m,) &SR
BEIRT (my) X P LBE L. RBRI
TR N5 CIRBRERL D Sk 58
<, MRAFENIR X GLaE D/ 7 CIREDIR 38 &
DT AR TH HEILE PREBWTHED
bhsn (Fig. D).
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Fig. 2. Lateral arteriograph of the Tupaia.

v A 8 (Figs. 2,T)

RERBEIIRIE BE—SAHE Th&D mI TH1AEAD
W - ASEBIRE DR 5. BRI ERE IR
LBERIEOREEEFLETFLTHETT 73
FEREY ST 5. MIEARONEBIRE £H
DOHEBBINR L » MRBHE S h s, 7 7 I BBk
RSN CRBEEEIR Y 08 Lo, REC
ET 5.

RE~SHT 28R, MOCBRER (Bugge
D o CHMTB) &7 7 I BBHRD 2ADE)
RPFRDDONS.

AR BN AR P SEBDIR A3 KB4 ED iRk ~ ¢ < IELRT T
PSEEIIRDRAE & D i LRARED T 75 & AT
LIREARTT 7 I BBIR&WA (a) L ocular
branches (cr, Ipc, mpc) ~oD & FEAGIC D>
BT 5. RERIGIEFCREN E.

7 7 3 ‘F#PRiL orbital branches (1, f) %
OYIE U th, SRR S5 X D U5 ~BRT L6
FEPR Ce), MWHMENRI (m) % KT 5.
7 7 L BEIRE S DI GRE D PIEIT T ~EST

&

gﬂ:

(1% $£3%5 1985

LIEEIIR (Fig. 1, oi") L& (a) L THREK
AT B EBIRE S, FEIREGAREDO A
75 & b EI—%ERGENR (mpe) HoRLIC
%, WEEFROEIRE 58 LBRARED TR
WM — SRR AEIIR & 7o . NEI—ERERAE
BRI IR T QI 3 ~ 4 KD —BRERAEE)
WA 34 Lo\ THRER B T 1 RDR— BB
KR & $ 34 O H—HREREEIRE 28T
5. HEI—RER AEIRE IRER % T 1 KD
B—BEREEIRE D 3 AOE—HERAEIR
BT 5.

orbital branches, FEIEE)k (1) & §iEEHE)
IR C£) (XHAEEIRE ORIy & 23D b,
FEIREIRA B MEEF A~ 2 BRABAB A FE D
bhb.

v x¥ap (Figs. 3,4, 7)
REBIRIIE—R X OB EiER OB X T,
% 1ARDON « AEBRY ST 5. HEHIR
HNEEEIRDK 1/3 L TOREERZEFL EfTLTT
7 I BBRCBT L%, NEBRIEHEET
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Fig. 4. Lateral arteriograph of the Lemur catta.
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B, Lich o TRILE « AOREEEIIROA Tl
KA XD, 7 7 BERIZIEEREA ChE
[EEIRE o8 Lot BRECETS.

RIS T 5 EIRE, KRMEIIRER X b ik
FTHREPR (o) &7 7 I FEBIRD 2 KA THE
DX a, I X2 KRWPENRBDBIS.

rbital branches (I, f,e) X7 v Y 21
(Fig. 3) T 7 7 s BBIIR L » oI35 23,
vx¥x Y x¥r (Fig. 4) T EREREER (1)
X7 7 IBEIRE ok L, EREEIR (e) &
RSB (£ XRENRE 7 7 I BEMROY &
X HEEIR L b MK S h s . REREIIRIL
BLARRE D 445 THllk U ER B BIIR & BTSEREIRIE 7
7 3 BEIR O B A AMALS X D IR
Witk, oI35,

IRER~ 15 BiRIL 2 &K Zo bk (pc,
mpc), ThEh BEEOHN « A% £fTLIE
HREBICEL TS, GMRON T ETTS
SI—HEREBIR (Ipe) (X RERE 7 7 3B
BREOWE I X D S h, BERERE

(%u% %345 1985)

BT C M OEIIR (cr) « 1AD REEREET
Ik « BAOEBEREBIREY ST 5. BLAEE
DAF % EfTT 5 WHl—HERAEBIR (mpc)
X, vAFYERFATREHRS T 7 BER
tYd (a) LcEHC BEREL b k35K
WAER GRAEIIR T : my) X 9 IEFICH R &
LCols L, BN %2 T L THRERER
BT ELIRRR T 1 KO EBREREEIIROA Y
SRt D. 7 mFY FZHFATRAMBEORAT
77 BBk Y kT BEL, SMAED
AEICIREIIR & D i35 Kk (RATEIIR
I:m,) & a; XhHETHHTHRINLHA
Ry BRI L D 2lET5 HENRBDH
n, DIEH T 4 F Y ¥ & RRRCE#EORN
B H A AT L CRRBEECEL, BRTI1IAE
DEBEEHREEIROZ Y ST 5.

m ) AFt (Figs. 5,6, 7)

RN 1L B —TEHE TR DO MITH1AD
M ASEFIRE 835, NEBIRE S EE IR
LA ERI AU LORREEL, HEIRE

Fig. 5. Lateral arteriograph of the Galago.
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Fig. 6. Lateral arteriograph of the Perodicticus.

MET 4~ 5 KD MEINR (R 0.2~0.7 mm)
X b7 » ERE R (rete mirabile, £ X 3mm)
IR LB A S . KINEN IR X AT2E
BENRAGRD bNT, LHEDHIAKEBIKITE L
T1ARDRTARMEIRE 725 .

7 7 L BEIIRENEHENR 2> b DI 235850
Sh¥, IBEIROERBIIROBEER & L TE%
Ihs.

AR AR 3 % BRI IERIREIIR (VO=o0i)
EEHIERENR (DO=2a,) D 2 RDIRE)IRA KM
Rl X 0 ikt 5. EARREIRERSEDOH
Ji% AT T B IR EHRE MU~ EBREBIR: Ipc)
L DIRERBRBERT T Y 2w k& ARk, #
EAROEIRE 1 ADOREERGEIHIR « RO
BERGEIRY DIET 5. Fv 7 TR TIEEAE)
FRix IRERARIERT £ T K\ AMU—EEREE)
fre LCETL, RIC/HVCRBES OB & Bk
DHEREEIRE S LIBRRIC T 5. Kb
BT MBIIR ek, IREREREL D TR
2.5 mm CTREEFOBIIR & AR DEREREBIT
TS, BMRONTEETT HREA~D
B (NE—REREENR: mpe) (ZEAIIREINR

Lo TH s RCHE RHENRL : m) L)
MOEE LTI L, BERTIRF Y 2FARtE
Mk 1 RORBERAEROL X KT 5. 1E
PR EIR & BRIRBROMCIYWERIRD bR
7o\, HHIRR Bk R ARE D 5 TR AEAR T
(my) w3E Lk, Bk LEY A ~HlL
FEIREIR & R 2 o L E, S EYN
Fi~BElT L CEREEIIR & BRSS9 T 5.
NEBIR &S SHER ORI & 235BD B h,
B A P TR BEEBIR S Bk, SHERE NS
Bk @IREEL 725 HEID OMICEELYS
NEEI .

£ =
e P OBRFROMITICK D, BREOCBIRS
O W RRIFA I ERE R FHY LD, &
FTBIEIIhD BRNEBERET CORUNR
Fih, FEXBRINTEHEIRD 2%
Manner Smith'® (33R&E L TW5. b LD E)
RACEBEI N, B4 0L R HMT S LTS

BREOHIRF% WEHREN T2 2 L RIFFCER
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Z B E O EMBIRRE ARSI ANC I P
Bk 7 7 s BEIROREZE, HEMLTOAN
EHIROEFT, PNEBIR - S EBIRE 7 7 3B
ko Mo wamg (Fig. 1, a,—as) OFHE
PERXhEERFN IR TWS. BE~DHT
% BIRR TR ARENIRER X » /i3 % NIRED IR
(o), PISEBIIRAS ARMEDIRERIC 5t < FAT TP
RO KM b /rlse3 5 RENR (o) DIFEE
B, 77 I BEIROME e & O s B g
MeEEERS. BEEETRT 7 i BBRAE
S FEELBBROFBENFEFCE LD (V3
AR, 77 BBk & BERS T B FE
LTWwWabo (FYx¥AfD), 77 BBk
BT 51 EMRER « BAEERD 2 A OR
HR\AEDENB LD (r) AR o LEEAD
R34 & h R A . b BRTR . B
TLT7 7 I BBREEERL 7 7 BEIRER D
ST ay, as (Fig. 1) oYp&ic X b R,
NEEBIRIC AR T B 1o, FREOEME)
RRBDOEBE M4h Z Dk 57 a~a, (Fig. 1)
DY EH HEBET A LXEETHS.

b+ DR IDRE A~ T 5B RE, HE
BIRR L 0 5l LIRS T 5 RERE 7 7
I BEIRRC B L BERES O BE~ 21T %
orbital branches (], e, ) 2338 &}, Padget!®
DORs4 stage 6—7 (44~52H B embryo, C. R.
20—40 mm) OHIEIC AR 7 7 I BERRCE
L 7= orbital branches it a, DY-FIZ X h iRE)
PROSDHE & 185,

ESEHO RBE~ 215 BRI 2LTi
Weinstein and Hedges™, Bugge® D#f5eindH
%. Bugge ikt F B4R B X O i OREFLEHIC
b3 L TR b h s FHETE)IR R O basic pat-
tern (Fig. 1) & e PaERIC BB 32 Ui
a~a, I H L CEREOEBBIRR DN L
Twb. UL, BERASMT 5 S8 ciliary
artery (Fig. 1,¢) 0&% G#L THH LD

Al O TIERBTH 5. EEIABMET

VITRRYIEIE, fETONREE oo £ OFEIIC D
WTIIARB A0S W FERERERE OBIRR %,
W HE DRI D B R LB & FIA LT Bk
EEEE Y (FE LSRR T2 A%, Bugge O

(511% 35 1985)

BEER L B L ciliary artery X HICHE
B OENR (cr), SMU—#EREBIR (po),
Pl — % EREGEIR (mpe) @ 3 BIRICKFIL
THELK. BERE 77 I BDRO UE X
Bugge (¥ a, TR#EL T\ 520, FHIIDK
LM RN A AR LT D X 5 7 HB AR
3, Bk D 5 MR x B,

REIIRIL, ¥ <A B CIEPEB IR KB IR
B~ ERTORBI L D L T2 H09FE
I, [FEIRIL ocular branches ~
DM DOHBIET 5. F Y FFAFTIE
WEEIRIL 7 7 S BBIIR L D R THAL TV
% 1o DIRBIRIL A OHEBBIIRICHE < BMXEN IR
DH TR h b KIKEIRIG L © 2%, R
BiRE 77 L BEIRD MIicit a i@ X B BEE R
YWENBDLNBENI v EY XA, TAFY
FHFAD I WEERRD BRI RD b
W, 7 A FY FFEATIR 2 TR h
HIT a; PAtoy g bRd b, £ x PR
Tix e hAE (Padget D44 Stage 6, 44H
H embryo, C.R. 20~24mm) iHHEIh5
HAR A FTs arterial ring YT 5 & Eb
nA ring AEH BRI, 7 U AFHCIRKEXE)
WREG L b 24K 2l L, EAHS X9 ST 28
QIR BIIRIE S0 — B EARMAEINR & 72 b ocular
branches ~DOMEEHEIC DAL L, EAF
X b i35 BERIREIRE JEFC ED B
A l— % ErEAEEPR (ocular branches) %4y
I3 % A AER 4% orbital branches % 4343
%. v ) AR OEEIRO H 4L Krishnamurti®
R IR AR, T RIAREAR & L7, Bugge®
X B BRI ol a’ (77 3 BEIRESRD
EEER (e) LAIEEBINR () DB L
KEAEIIREG ORI OV &) WA T 5. KRIKBIIR
it & b 433 % primitive ventral ophthalmic
artery & primitive dorsal ophthalmic ar-
tery o 2 ADREINRD & FAERIC RO bR
51 2%, WEDNR & AR T B L IRIURRED
IR, S RIERENNR & DR T ALE OB R D
S, ZEoSAIEEIRIT primitive ventral
ophthalmic artery iz, [EfIEREIIRIE prim-
itive dorsal ophthalmic artery 2 {49 5% &
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Tupaia

Tupaia: v,
Perodicticus: &£ +
Galago: ¥4 5 =
Lemur macaco:

VAL S S %
Lemur catta:

VA F Y RY
Man: v b

Galago

g

Man(type 1) Man(type 1)

Fig. 7. Diagrammatic representation of the arterial pattern of the orbit (Tupaia,
Lemur, Galago, Potto, Man) as seen from above, supplied by the stapedial and

ophthalmic arteries.

Abbreviation of Figures

a;—ag: anastomosis ac: anterior cerebral artery ae: anterior ethmoidal ar-

tery ap: ascending pharyngeal artery

ba: basilar artery c: ciliary artery

cc: common carotid artery  ce: external carotid artery  ci: internal carotid

artery cr: central retinal artery

d: dural branch dt: deep temporal

branch DO: dorsal ophthalmic artery e: ethmoidal artery f: frontal
artery fa: facial artery 1: lacrimal artery li: lingal artery Ipc: lateral
posterior ciliary artery m,: muscular artery I m,: muscular artery II mc:
middle cerebral artery mm : middle meningeal artery mpc: medial posterior

ciliary artery 0: ophthalmic artery

oc: occipital artery oi, oi’: internal

ophthalmic artery pc: posterior cerebral artery  pco: posterior communica-
ting artery pe: posterior ethmoidal artery ri: infraorbital branch of the
stapedial artery(st) rm: mandibular branch of the stapedial artery (st) rs:
supraorbital branch of the stapedial artery (st)  rs”: distal part of the su-
praorbital branch (rs) s: supraorbital artery st (ST): stapedial artery

ste : superficial temporal artery
ophthalmic artery

2 b,
FBLPOBIR (e 13, € b CORRBIRE D
53 L IRER DR 1.5 mm 77C BARERIC
AUIRERA~AHT5 DKL, BT Y <
AR BRE Y 2 AR, B ) ABTISEES
B, A SEREIIROR - L CIRERER

tf: transverse facial aftery VO: ventral

B COR LEMEREZIEEA EET L.
Y 2B IR BERE 7 7 BEIRS a0 ie X
D R X B IRERE 2 & ARl — B BRI B IR &
HEHE LTHIKEL T F Y X¥AFf, »Y
ABHC T L B OB IR & K> T
SRR T BBRER L .




316 JII I B 2% & B

Sl — BB AT IR B & R, RIEH
THHEIEEL TR Y ¥R, =) 2F
<ix, FABRE ) REEREEIIR « ERBERE
BR & MEROBRS O LTS, 7 ) AR
D [REIREAREN RS & » EAREIRE LThH
I LR BRI T 1 RO REEFREBIR & Bk D
[ EREEIR L 1 AOMIERLBIIRY S8 L
TWw5b. Y xFARORBIRIEEHRE 7 7
:BEROWE (a) KX hHBEEIHh, rYA
Bl & AR IR T 1 AOREEREBIR &
BADEBEREHIRE 1 AOMEFOEIRY
HELTWS, V<A BOREIIRILF Y * 41
Bt AR 7 7 I BEIIREIRBIROY AT L D
WEL S h B IRERE X b AMA— R EARAED IR & 1
BEROEIRD ERAE NEI—HERE FEIIR O
2 BT i L ABIRIREREG T 1 RORRS
BEARBIIR & A DR EREEIRE DR T 5.
e P CRABRBERL ) B RELLOH
& LTED b HBHREE T 1 AOREERET
IR & BAR DEHBRAEBIRE 28 LFEREOH
Ty AR E RS Z LT 5.

HNH—HERGEIRE, FEETEY <8
A E LTEY 2 EAEL r Y ABFCILRE
MNE L IREREE T E% BREBIRY ST
1 ADEBEFEHIROLENMETS. » ) A
Bt o BRI ABMED IRlR X © i3 % IR E)
ROk & LTRDLRS. F Y52 FAFITIER
BIREREIIRE 7 7 S BEIROWAIT L D K
Tha., V4R CRABKLT 7 I BERE
REIROYAIC X h RS W B IRERE X D 738
LAMI— B ERAEEIRE AL CRELTED
I, BARDESERRABEIIRE 8 LIREREE
BCHE, BAOBEBEERGEHIRE 1 KORRK
EREEREY ST 5. v oEEBIRKEEK
X b BSRE ok &k EE E LCMIl—
BEREBIRE AL CRELEE LTHIK
LEREREHGR C 1 KD RBERGEINR & BADHE
BEREEIRE HHT 5.

SR~ 3 5 BR A DR

b b CIRBEIREARE A S K D PR RR
Witk, BREIREBICT LIIEEAC T Liess

(%11% %35 1985)

SARMIER « TES « TR~ % IRGE
BRI &, ko Hls CIRENIRER X b ok
L FES « TR « RAUER « SHUEH A~
+% BAEIR DA BEE: fifkE LTRDHBR
5. FEETIZY <18, =) AFTiXe +t D
RAFEIRT (m) i MY 32 BEE» ZD D
n, FYFFARTEZ e+ Y 2T FD
BRAEIRDT (mp) 12, vA4*Y 3 FARRGE)
IR 1(my) ST RBDDBRA., & b
DIRFEINR 1 134983%, IRMENNR 039172
Zobhsy, FURETLRBHERDI X » G
BRI oM%< e b LRAERSRED bR
1.

77 BBk, AEBSELCFERATIRY
AR FyxEaFic@BBdbh, »Y AR,
e M TIREEERY b OIKITEED b TR
R & DOEFER & L T DEBRMBRED bR
7.

SR BREC RACRDDRL 2,
(Fig. 1, oe: AR, 77 i BHIK O su-
praorbital branch(rs) & infraorbital branch
(ri) & OEOYIA) X4 EIBE L FEETIR
BDdlchroteny, rY)ARDAVYEF—r YA
TiL a2 DTz,

b b TIR15~17% Tiod b 5 RE k2 B
BOTEEMT 5z, SEBELCFRERT
XERD T h o T,

ABRCAER Lc i B A€ vE— 1 v 2 — O
EEC X0 iREX Ry L, 0EEESEFILFRFIA
PRI & b S RFEREFIZRT & b Rt hicyr v
(v4) ERALL. BSBHLBLEFET.

a1 sedich, KEESREEE - S %
TH oI FERE R RS tEERECLLD
EL il am L BT 5 L3, EEgEEgHE A TR e
AR REHRE SR EDHE  RERIEEAICEHE
L, AWRICHBHECCRRERE L FH E%L
SetE, HESEE, MEFHRE tE—RXEFRICHE
HELET
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