% JR A B 134 0D 24K 8% D EETRIZ B 9 % B 55

BEE:jpn

HhRE
~EH:2017-10-04
*F—7— K (Ja):
*—7— K (En):
YER

A—=ILT7 KL R:
FilE:

http://hdl.handle.net/2297/4543




54 SRNKF+EESEMTE £1115% £15 54—65 (2002)

Z R HBIEER O 2 R EORIFIZE T 255

SRRERFREL AR RER S SRR RS
(IREREES © REHE)
(EE © mhE—k#d®)

£ o = B

2 RETHRER (multifocal electroretinogram, MERG) 1:BIE0 MR/ L 7= S OBEERE DB L\ 5 L CIRRHEGER
BV SN, ZO2RMEFOEBRENBIZERET S E VbR TV, L L 2RBRS 8N 728 2 O % B 112
AT A EREETH Y, ZOREICOVTIEREENTE ., RFFIETIZ, MERG D 214 ORI E+ 2 Hillan
MG BMERTRIET 5 2 L2 BIGE LTAH I 5IEIC BV C ISR S0 (i) EMIR%E R L, 2050 MERG
BBl BMREEREEL 0, FIROBEHEILERFOMBER - SURE % 1647 L CEOMshE 2+ mm L. 5
LTS RPERE L 3ITIC, HARILE LR SEE % 24T L7, BT ¥ S VB L U0% S 7 ¥ V0 k B & SRR
BiZay sy MLy XEWEEE L, Veris® Science 3.1.1 % T MERG % 54k L 7. Rt %, TSSEET ALY
(hertz, Hz), =L A > Mg# 3718, M-sequence® 2¥—1~2"7 —1 (BL4RMERT 1453 48%5 ~ 2943 87) 12 8kse L 7=, LA IL5/H
BERz#EE L3 IROHERBRRIIB VT, HMBIEEL (b LT, PR FLIAR SR SEE I Ic BV T,
ARABEERT I BB E RIS 2 KB RIRIEE L CIHBE L Cur. BIED 3 TIT BT LRMRS (P1ND) 14 2 2k
ﬁ%m¥amﬁﬁmﬁﬁﬁﬁﬁm%ﬂ€h%ﬁ%,%A%,%0%,%E&?dwﬁ%,MA%SM%T%U,T&T@$J
RHVTETL TR, MR L EEARETIC ST, MBANEE S LT i WETHIIO S (FEBREHE) (<L~
WRATEEE S N IO A S GRIEIER) T2 KM MRS L7, JREEEIRRIC 815 2 2 KB HHRIR IS X 2 R
2B 2 2RBEGORIBLIE2IED 2 T IZB VT ERENE05%, 602% Tdhot. F7:2 FAGIS O TH 7 5 R L S ) 3
CHATEERICBOTERL T, Bk, 2 I #HBZERIRICB T2 ARG Lo & L) 2R 0L
& LTHRAO B EATRIE S 7,

Key words multifocal electroretinogram, retinal ganglion cell, intraocular diathermy, 1st-order

kernel, 2nd-order kernel

TERA 4 DF5 i THIERET 2 & #BIEE M (electroretinogram,
ERG ZLHF T2 EFRALNTEL, BWY» 5 OBER
FTERGICBI L CREBOBE %55, LirL, HBEHEH
ERG I, IBENBATH ) 2 oBmREHET 2 LVERTSH
272DT, K{ERLER LD -7,

1984 F£12E ) Miyake 5 9 2L RIMEIEE S 2 5 rHELT
REEH?D L CEEEREL LD L BHRBITERG 2 25
LTRFLTII LKL, EHMBHERGICX o T gy
TMENFD L ENL, LA L, HEOREBTIRPLES D
L& LICERIBEE TOMAE, FMEED 2 IEEROHERD
HODFEETH Y, REBREEICBI 2 IBED0H % B4 HE
THILERTETH -7z, Lad, Ho-ORETIXIHOE
FTIEHOLE LPILEETE v,

—7, BERBEENAZBMBEEER (multifocal
electroretinogram, MERG) &, [E#ET 1 2R 7L A #FEF
HRTLAEL, S=VFLa a2t HoTERERD
RERHE LHORFEPIIRL, BoNAEED b RENR

FHI3EI12H 4 B, FRU4ELIFAASHE

e AT, MBESICHET 52 80BIERF» 5O ERG
ZABICEAZ EAFTEAWMPN LR FETH 299, F 0
S REMFEEEMICBRET A LHFTE, RO+
DIELESHTH%. MERG DEIEIZSE BETO ML O3 it
BEMREZWEICL, ZOHRROEZIBOTREV, 542,
MERG OEHIRHSM O —2 b LT, BERMMATIC X b {ulEmAE,
WAL (DT, SR OISR EETE LW
BHFHIToND. FEk, HMEOBERGBEIE N2 L0
POIEHIBERG ICIX KL E NGV E RSB X BN TE 2, fE,
PR I PRI ERG D & 2 T It ik (AR IR M) A°
BT B DRREE L 25 £\ ) N H 2 9098 skissn
ThV) AR RS S SR SR s L e 5 L LT
b, FNITIZBFAMEE 2,
—7, MERG IZBIZLISE, IEEIREY~ 3 X U4 g~ 0
- RAERE T BV THFE S, MERG OEEPMRED
FREIPHEME - SRR OREREICAEShTE . 205
DEFFE# >, MERG 0 & 2O B4 2 REF O &I S 825 Rk

Abbreviations . APB, 2-amino-4-phosphono-butyric acid; ERG, elecroretinogram ; GABA, y -aminobutyric acid;
MERG, multifocal electroretinogram ; PDA, cis-2,3-piperidine dicarboxylic acid ; TTX, tetrodotoxin



% JR T HE R R (X 2 K A% Ok 55

ENBHEEZOLNDIZE 7. HZ21EChan &%, EifiE®
BEEDTHED TR TH 2 AENEIRIZ B W T UREE S B & 02
YA @?}Emmli(ﬁﬁ TBHEWME L (LREB LUK 0
HMIZ DWW TIZEEE % S H). Hasegawa 5 ‘013, HENENRE O ik
IR B 5 % T 7 4 & 3 % KB IR 2545 B 284 D FE L2 io 7‘%
B RE L7 MERG O EL 2 G L7, K51
REEMIBIC BV T LRSS OYRIE KIS L, T ’%lh iL’&
L, 2R ORIGIEE L CRITL, 1F& A LR ICHRS
LIEETH 5722 Lh 5, MERG D 2R 138 b ICHEIIEA
BOFMILIZHES 5 L. MERGIZHS A4 DHEIC &
2T, ZO1REE IMESNE OBEEE, 2 R85 13/
Mg DFER %ﬁ@f%kwbﬂfw% L2 L 2 RAGHE 531 i
DT PTIREAFICREET A2 L3 LI LIZRET, 21
W 2 2 KA% RS @ﬁkmiﬁ%tbmm&$%%7thfh
REICIE T2 2L 3HAEIZE > TOEHTH 5.

B FEER L Ee‘]LTliFrxshmanb”’!i, FIVARIZ B W T2k
18653 DRI AEZ IR % FEERIYICHGEE L 72, 3 7 b b E BRI KRN
B L OCHIRHRZ R E Y E OB T-RNE A X - THRIBEARE O
BB 2 M L 72 KBB IS BV T LB B & OS2 R A3 A8 IS
L, TRESITCHARZKEB G DM A EIH TH > 7280,
L LGB oEEDHARY MERG O 2 XEORIEIZEY 5%
%#ﬁﬂ: i,f‘“‘/}x—f%é&i)\ﬁf})

ABFETiE, MERG O 2 RA%RLS O I5 2B $ 5 Hikiia o B
5 a8 ERTHEET A2 E#HMWE LT, SFRET A 2R
TRFEMME L7-MERG #it#kd 5 Z L2k - T, Hifilan
ZHEDMREG (2 K3 T 58 % 72,

HREFLVAHE

I. =BxEh)

BB RE SRS N ok IS5 (KE2.5~
4 2kg) ORI L COARLUTO#RERIT- 72, EBREY O
FEHNE RO S BT X B FEERIE SH 25 - 7.

.5 &

Fili B &L O'MERG O3/ 7 4 3~ (5 % 5 — V509,

Fig.1. Cat fundus photograph after full-circumferential
peripapillary cauterization.
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Fig.4. Light micrograghs of the cat retinas of the left eye 16
months after cauterization (B) and the control fellow right eye
without cauterization (A). Hematoxylin-eosin staining.
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Fig. 2. Stimulus patterns and their groupings. (A) A total of 37
elements appeared on the monitor screen. Each hexagons
flashed in binary m-sequence at 75 Hz. (B) The 37 elements
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were grouped into 4 concentric annuli. (C) In experiments Fig.3. The typical MERG waveforms of the 1st-order kernel
where upper 180-degree peripapillary cauterization was responses (A) and the 2nd-order kernel responses (B).
performed, the elements, except for the 7 elements on Upward deflection indicates positivity of the corneal electrode
horizontal meridian, were grouped into upper and lower in reference to that facing the palpebral conjunctiva in all
hemifields. figures showing MERG waveforms.
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Fig.5. The MERG waveforms at the 37 elements before and after cauterization. The upper, middle and lower groups in each panel show,
respectively, the MERG before cauterization of the left eye, 12 months after cauterization of the left eye, and of the control fellow right
eye without cauterization. The left (A) and right (B) panels show, respectively, the MERG of the 1st- and 2nd-order kernels.
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Fig.6. The averaged MERG waveforms elicited at all of the 37
elements before cauterization of the left eye (1), 12 months
after cauterization of the left eye (1), and from the control
fellow right eye without cauterization (). Panels A and B
show, respectively, MERG of the 1st- and 2nd-order kernels.
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Fig. 7. Peak latencies of N1 (A), P1 (@), N2 (M) of the 1st-
order kernel (A) and P1 (@), N1 (M), P2 (&), N2 (O), P3
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kernel) before cauterization of the left eye (M), 12 months
after cauterization of the left eye ((J) and from the contro]
fellow right eye without cauterization (Hf) of the 3 cats (cats 1,
2 and 3).
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Fig. 9. The MERG waveforms of the 1st-order kernel (A) and the 2nd- order kernel (B) from the central hexagon (Ring 1) and 3
concentric annuli (Rings 2,3,4) in the left eye before cauterization (1), in the left eye after cauterization (I) and in the control fellow
right eye without cauterization (I).
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Fig. 11. The MERG trace array of the 1st-order kernel (A) and the 2nd-order kernel (B) before cauterization and 120 days after upper hemi-

circumferential peripapillary cauterization.
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Fig. 12. The averaged MERG waveforms of 1st-order kernel (A)
and 2nd-order kernel (B) after upper hemi-circumferential
peripapillary cauterization. The upper and lower traces in each
paired waveforms show, respectively, the responses from the
lower half of the retina (not cauterized) and the upper half of
the retina (cauterized).
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Fig. 14. Percentage amplitudes of the 1st-order kernel (A) and
2nd-order kernel (B) at the cauterized area to those at the non-
cauterized area in cat 4 (J)and cat 5 (M), that underwent
upper hemi-circumferential peripappillary cauterization.
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Fig. 15. Percentage amplitudes of the 2nd-order kernel
responses to the Ist-order kernel responses from the
cauterized area (A) and non-cauterized area (B) of the two cats
(cat 4, 5), that underwent upper hemi-circumferential
peripappillary cauterization. W, Before cauterization; (], After
cauterization.
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Abstract

The purpose of this study is to investigate the origin of the 2nd-order kernel of the MERG in the cat. After full-
circumferential peripapillary cautery, most of the ganglion cells were lost. The changes of MERG after the full-circumferential
peripapillary cauterization and upper hem-circumferential peripapillary cauterization, were studied. In eyes that underwent
full-circumferential peripapillary cauterization the ratio of the amplitude of the 2nd-order kernel to that of the 1st-order kernel
decreased, particularly, in the central area. In eyes that underwent the upper hemi-circumferential peripapitlary cauterization,
the peak latency of the 2nd-order kernel was prolonged in the cauterized area. The ratio of the amplitude of the 2nd-order
kernel in the cauterized area to that in non-cauterized area decreased. These results indicate that the ganglion cells are involved
in the generation of the 2nd-order kernel of the MERG.



