Nontoxic Concentration of Gentamicin Sulfate for
Intravitreal Use
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SRAEEFHEH LI CEE © TR — X4
£ A # X
CER 410/ 8 B2

737703y FRIAER, RSV £ <A v v (gentamicin sulfate, GM) ORSFHREAIEEC S DISTakR X
vENNEE Y, MIRER (electroretinogram, ERG) @ a #, b, #HEHE/NE (oscillatory potential, OP) ¥ & (" —# D K&
Tk c B, SEFFKEN (visually evoked potential, VEP) 7z b ONCERFMFT R EE L LTHEBS L UHG Y+ FTRE L
fo. FTBRERENS L CERENRFTCESWTRAR S LT RE L KK S hicBD CM ¥ F BRI S Lk
DHEEBEE OB AR ZNE L OCARPHRELCTRE L. RCAED GM 2 MRS Lo GM ORRF
BRELEET L, TORNEE»XD CM OBFEALNEE L0 LS WA EORS AR YR F SN RERS LK
DRE~DHEC > TR Lz, SORMTFEANOLEELEEED, HHE LIcIRET GM 280 LB PR % By
TY ¥ FROMFEBERYITV GM HRIMBENERROFR~OFE SV TESEEYINE L CARENREEIC TR L
7o, GM &2 F 5 LR OR T AYIRED 5 K HER & OB TF A UERE~D GM OBRABFHI SWCLBE L. ¥
SFOEHBICI T GM 80ug MTHNEATIZ a i, bER LV OP 7 50% VEP OBHBAIIZ & A ST Lish -
fo. FIABRFERC LR BRICE LREFTRIBD DAL, 7. BFETBRIE~D GM 80ug BT ENE AR Sy
BLEI e otz AEYFFEFER~D GM 80ug OMTERA | EIEAROR TN GM BE O LFIIIKIIEETH -
7o. GM 80ug D 2 EIEAIZBE D ERC Bt 2 R Z 5D CTHELHRANLE ) BT AXETHB LEbR. CM
160ug WTAPNEATIXR Iy ¥ 5L 2L CHA% 258 B ERG 2% L. GM 200ug XA BT ER LG
OP #*BEWHEE X, ABRALYEORELER Y75 Liz. GM 160 ¥ L U° 200ug BFHENEAK X 5 ERG LD thic
REMOBRPENCEEER Y RTHDO0H 7. GM 240ug W TFENFEATIIEABREY (2~ 3K @ b EARE L,
VEP ORMRSIHERCRIEL L »>Teh’, BUEMNBE CIRIMTAEREAR 28H ¥ Tk ERG 124 L, ERG Z{LixR
AMITH Tz, GM 400pg BITFENEA D BKEMBIZ T2 b BHRIEZZUC A Lichd, o BIBIEIIHEAD 3\ I3 &
— R 7eh » fz. VEP O REARS XRHBIRIC H LETOREEEM L R L i EEE R - . GM 20pg/ml RS F 6 AR
TR 4 8H % CIC ERG RIZNRBIR E g d A B LIRA LR T, HPHC I REIZR SR, 1. GM
50ug/ml FEFAAPERR CIIM THRYIRE | ~ 2B TRED b s L 8 OP ORWEAED Hbhic. GM 5mg/kg &858
B LW FEIRBOMF A GM BEIHIERRMEUAT TH o 7. KGR L ORTAHEIRIE TS B 2Rl 4
BEE THTFHNIIC GM 0BTAED bhi. BRERYMNS L CEASNREERISEC T3 &, BRICHAVGABEOR T4
WEARE LT, MREEoBA» D, GM 100ug 2 #ET 5. & LA FHURMOBICIRAERKCHENT S CM BEL L
TREDE SN S 20ug/ml L 5<E TR,

Key words gentamicin, intravitreal injection, electroretinogram, vitrectomy, clearance from
vitreous cavity

AR DBIICE LT, HAEROL SR 5P/ T bhad, —HTR—HTHREIR TV AETHRREAR,

HHBLERL L ORFEE TR, ROKBEMODRA,
BT EPICITFERIO T4 7o BB E 28 b A g &
RT3, %2 CRE, HEFAOMTENEAS L OHTH
SIBRATES DR POMETEIE ~ DHAEF DI N7 EAEE Sh, Hik
HDTFRPIEEA D 5 AR PIESE RO S A TR 0 L 7B D IR
AT 2 BROBELBWER TR L, MEEEALD
BERCEI DR TR T HRNEAR D 5 TR
BREINTHE™, ZhE THEIRT 5 BEOH AR
RO B S DA R T B RE TP 2L A

Bl 2 B~ v & = 1~ v (gentamicin sulfate, GM) 400ug %
MBI OBBICHER Lk A, MBEENE Ui
SWMETP R BLNE. Ko CIDHFHOERPHRETHS
Peyman, Forster, Zachary, Palimeris 38 X O D’Amico 5 DO #
U ESEC LTHREREREAOMTHRE SR O
TOERPRCOPRRE VL LS. 22T, AFECIRER
BREBZOREELAVCHAERAL BT EREA LEDO vy
FREWZ B LETHECOWTEERS X O TAEREC I
WTRE L, ToOBRYECHEROCHERADOEHHTEN

Abbreviations: AGs, aminoglycosides; CEZ, cefazolin sodium; CTRX, ceftriaxone sodium:; CER,
cephaloridine ; ERG, electroretinogram ; GM, gentamicin sulfate; LFLX, lomefloxacin hydrochloride ; MIC,
minimum inhibitory concentration ; OP, oscillatory potential; PAE, postantibiotic effect ; RPE, retinal pigment
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EABICDOWTERLTD. FRReBTEAEARYRAR
B LEBEOBNBEYHREL, EHOMTFARNBEEADOLE
BB LORENR L HHRETRETS. ILXELEIMTHE
P AR B RS T IR EIBR O BR O 4 & 7o TR IR I 3R AR A 40
HLTOBRECBIT 2 EHOME~DOFELRFN TS, MxT
WFEYRED AV KEER LOHFHEOREC ST
GM #2545 L OB ABIEL R L, TR RInEEEM
KEIETHECHELTL b THITS. AFRTIL, 18
£ & (electroretinogram, ERG) @ a i, b ik, # B/
(oscillatory potential, OP) B X U'—DEREE T2 c Ik, HHF
FBAL (visually evoked potential, VEP) 7n & DN LB AV A
PLI/EL LT, 73727 2> FRHF4EH (aminoglycosides,
AGs) @3 bR PBERWICHER T TS GM 2 ER L,
GM A v FRIEICE IIFTEEC DLW THRFT 5.

2T, HEEREFAR® IFHRA ERG 2 GM O v +F
MBI s HIETREYRN LTV B2, AR TOBEREL L
T 5 & FHHRARETE TR 3 LE T EY OIER A EE
BIThsH, EECERCATIEACIEFOBRRNEEOE
b, WECRT2EHNOEREE S IVCMROFEL LE2ERT
BLENDS. FRHBWEREORE® 2 pH, RE, EMR
BRI EDE Ty FOERZNR L XRL -7 bDTH
h, BEMOEAIEFAR BT EEALRLAZENTEER
5. -, BMERMICIERES 2T RoRERFBORER
HEEREBITHBEIRIFLINETHS.

HE&LTHE

. | AWFEREAE
KRERIHETBEIIL, 05% b rh § FEO5%HM7 =
=v7) v (2 FY Y@ P, BRME, KR ©&RKE 0 +H
kI hic.

1. SR, FRAKHILS T EAERRE
EREBHE LTI TFH—EEH (v FAEE RM3, HiF
B, TI) 10T BRUERAE LohE 2~3kg DHB v F
3B LT Y FFIGERFM L. AERTIZWTHANE
ARNTOEEREC TR ZEREDbhicy ¥ £8 L ORF
HREARID ERG BB CEREINELN LY v F (b
MEIZT20% LA ) R ish -t

(R L7z GM 12 BF9eMECE (fl 567ug/mg, > =V v 2 -
59, KR) Thotz., —HMOBHRBRICITEROEKT B
AT REARERL, A GM (Fvavv® i, v
Vvy - T3 RERLE. Frav @ gEol1rvoa
(Iml) Pid, EBLSF & LT GM 40mg (1)), |EH L LT
VONT A a—n 15bmg, BEFE UTERERERS ) v a
0.5mg BIOErEHEF Vv A 1.5mg BNEHEIATW
%

WFEREAMCEL, GM RRARKD 5 \WIEEHE GM (4
vavy® R, va)vs - T5Y) RIRNERE (-
F® MA, FHHEIE, KK CHEMLTERAERO0.1Iml Bz D
80, 160, 200, 240, 400% 7213800ug © GM % &R FAPIE
ARZEA R ER L.

GM DR FHERNEAR (u8) BIOCW THEARBE (ug/

ml) (#1.7ml O ¥+ EFWFERCHFCHERT 2 L EE Ly
&) HUTOARITFICER L.

ARERLDOCCEMERBRCBEBVWTThERFERALE oM
WFHAEAEL R Y FOREERL, K2ELUKE SR
7.
2. WFEREALE
HATEATCHFENEAC L BBRE LR S, &
TUHFIR0ABERA F VT T b v (RN Fv—n® &
KEEK) W k5 S RREE T OREE LY b FESMESYE
EFTTEEL, AT L 0 Iml FES R EE L2y -
COEHEE BRI TOYH b 0% ABH @3 4mm fiA
L, 0.1ml ORIEKZER L. kic LEBHED Y EEET
TEE L% ¥, Iml AEHISICER L1275 — o DMt
FiC AR SHEFH 2mm TRTENIZIEPRICE DY
D OERKBHEACHATIAL, BREBHRCEALL (K1)
—RORTFHERICH <5 — F® MAIC M % B L1 A%
#0.1ml %, R GHRIR) it <#— F® MA 0.1ml 0&
ZHEALK.

EIAT, Fh—ROMTFEPICEA LBITRA M b
HE o A U CR~BT T THEENE X bA
B, BEFST 2= 4 7 = 4 >+ (lomefloxacin hydroch-
loride, LFLX) # # <% — ¥® MACHM® L, %o 0.2ml
(200pg) #AB Y HFO—BOWMTHRRCES L, B5%0
LFLX #5EE IO0ERGFR () w3 £HREKAR &
DM LFLX BELAIE L. FORR, B 5%m72msME v
O LFLX # 5RO F b 3 & OMBIRAG L O RSB (Fv
VAL LS SRS OME) X FRFR 14.879xe/ml B X
U 15.50ug/g TH -1z, ¥ il GEREIR) & 31 5@ T
PR OB #5480 T 0.0050/ml TH b, FEHRGHR
DORIRAEBEA LFLX BE 22885 $ERT28E % ©) e
BRELTTH o). B EEF DB LD DB~
R ORTFERNICES S h i EY A LR O IR IR BT 5 E
£H13, K SIRBIRGIEEY B O 4 3/1,000 L <L & #ERIE
R B, Fi- Rubinstein HV 2 L 5 & RIS T4 FHMINC
1T > 7z GM 100mg 75 PITES TIRrREREL L ic i FHAmhic
VZHIERRRAE (0. 2ug/ml) LA LD GM EBEREERD bhich ol
LS B o THBIRASIRIGIEPT GM B2 GM TP
SR OMEIREEPEEDS/1,0000 <A &, APFRcE
FAMFHRREARRESBREBCHLEETHDZEnbY

Fig.1. Diagram of intravitreal injection. A 27-gauge needle
was introduced into the midvitreous cavity through the
sclera 2 mm posterior to the limbus.

epithelium ; RFP, rifampicin; VCM, vancomycin hydrochloride; VEP, visually evoked potential; GA ¥, 2.5%
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#LUCHBIRD ERG 1852 5 BIIHIZH-Tc & LTHHED
ThRVLDEHEEEND. ®LAWE TR —EEO—R
CEMBEALBRRBEE L, TOBRBEOLEEA LichiB x5
BiRE L TR ORI S D@ T BB v L.

HREHOWTHRRNEALE (BERBRTIERK TR, 18K
EERTIIEAR 3RO ERG &) WHRERE ¥ TV RE
wHI B B IR HIE s E R A X A EERBREN
EEHR L.

3. BRABENIRE

ERG D aili, b X0 c WIREMER a i TERS DS a
BOEFT, bETIaBOELD bEOHEEAETEL,
TR S c EOESFTE Lz, OP BIEDFRIE LT
BH—MRMIEEVEL 5 THD, APFRTHEAEL LTE
ROPOFREE A, T 2 LEFER dmsec THRE L
OP D LA E (AEABMAR) 3L TREERE, Thih
EAEBOEVIEL O 8L 0, Ny B IO N, LTS,
0,FIBI1X ERG HIF D a FEH H ONCE] 5 fifh & £k & DA
E N RRESEMI O DEALVERYBALLTOXEHET
#, O fFIEE N & No 2 RESERE O, DHA L ) EREOZA
¥TE L. ¥FRBEAIC L - T GM EABKK O, THA i
IO TFREAZERD otz DL 5iey ¥ Tk GM IEAR]
ORBEHOHTIE X b O RIEIZ 2 WEOHEE N fESE
Bz O 0ERL VEREABALEZOREETL L.

v ¥ VEP I3 BN E & BREVGRENAONRD.
THEMSICE CREEZENNI WY, BREEHREEOE
Bk > TEL LR TV EWSD. fE-TARFRTIX VEP ©
MPBEIEE T e b RN 258 L L. v ¥ VEP ©
B4 D TH S BRI 15, 1~19. 5msec™, 19~28msec™ ¥ L
U'30~40msec® /s ¥ DEE D b, KPTL O G FEIR HEH &
hiz VEP B4 O TH A 20~30msec 122 b DEIC
BIEEMI LTt

1) Ak

Wy 2 3 v (r 25 —19 50, =4, #3) 20me/kg D
WIS 2 I RS A R Lictk, RITRE: (1 %EH%Y V2
1v,*¥vanas VO ESE 1%, BRER, KR FCREW
Bxfiofk. K =2 - VEBRALTALNE (1 H#XE
10ml, BOME/4) %47\, Hlby K250 v (T 2V vy —® &
BRI, KR 0.5meg/ke/hr HAPIESIC X v EBLL, BRI
BLOBBEE kR L7,

ERG Z0#FBIERE & L C N3 ASH B NE-233S (HAXE,
BR) # LB AL, TREEMEE LTHR - HILEER
NT-614U (HAN:E) % AT S VIBE Bic B 7o,

FIBOEE L, BEREE{LEI Xenon Arc 45 (Xebex, B
) RCEIT Licsw s, v7 —24Ta X ET % ERG FYH
WEEE (CWBERT, B AV, JBokR L v R TER
%, YREMFEMERY N LTHRICES i, B FRMR
B (ER dmm) XEROABEIHK loem KE»RIC.

BB DO AEERE & Ui 5X 102 lux ¥ 7213 5x10° lux
G, £Y9Fz L b OP RELEELOTVRER#IRL
o, B> » v 2 =10 X DXEWIHEL, FIBOCRBERRI
Isec, RIBSEEIL0.1Hz & L1z,

al¥, bk XU OP 2 #2511y, ERG B IR
# AB62M (HAXE) CHERCIEEMETHEE
ATAC-350 (A AYE) T 5 ~10EMEEE L. HIERORKE

¥h alfd b DOBETIE 2sec &£ L, OP BT 3msec &
L.

¥R EB Y F 5 LICEVT GM 400pug DR FHENEAY
v, cHEXEBE L. cHREMEERE LT, # - LR
Ei& NT-614U (HARE) 2 £BAEAKCHiL L 10ml &5
BOPEE, EHBEOEM SO AL AT LB,
TREBIC S AEOEELHEAL, MEREPR LCE .
c OB ERC B * EMBEEE RM-5 (HAXE) TH
BL, fviba—&—-WX4401(F'57 4 » 2, ) TR L
o, BFBEERAELEACTH Y, HBOEHES I ORRR
B FRZFhH 5 lux Fhokd 5x10 lux (AEERE) L0
5sec TH - 7c?.

HEvHFTEBIVERYYF 28T, ERG £[
B VEP #id& L, A v F 17t (Kloowxit) Tk
VEP &% iiék L. VEP HHEEKEE LT a Ly 2 Bl
Type UD(z=—=22F 4 30, EF) AV, 5245
(lambda) DF[H 6mm 225 6mm DR % (kR
XOEAEERFER LME) v, VEP o REERE LT
ERG & RO - FHILBERE NT-614U (HANE) AV, 71
EHEE A LBy 7. VEP BALZZHIMES AB-622M
(BARXE) CHIEZHh, SEMEEHER ATAC350 (HAX
) CTIOEmMARHE . HEFOMERY 2sec & Liz. #
BORRES, HERER ORI ThThi 5x10°ux ¥
7oik 5X10% lux (BEERE), lsec 8L 0U0.1Hz TH 7.

AR AR ERG 340 VEP OoXBEBEI&EL, EA
¥ 2 ~ 4R % T ERG HAH\ 2 VEP B L. B
753 ERG 38 LU VEP BT L& DEN BRI OB
FEWTD. ok, LR (KT, BROKE L L UHE
FIORF R PIEE A Te £) 132304 B L OBEEIGE 8 lux DN
Tefibhie.

T THAEAIRCERA» BHERROBERH A
2~ AR K is L L RBEAB E CRIETHDTHA O M
LSS E T A, Peyman B LB E vy FOMHFERN
1A Ehte horse raddish peroxidase (40mg) (4 F&40,000,
O F 4 X25~30A) WEIEAHLISy THIRGAFE L& (retinal
pigment epithelium, RPE) J@® tight junction % THE(#E$ 5 &
VWAL 5T GM D4FE (449, 4633 L OUTT) 2 &4, HTF
EPIEA SR GM 28 M B O W@ RHE P R R4 8
TEELBALLHEEINS.

ERG TREvHFIBITAZMWERABD a i, bR X
U OP D ElE e 5 OB A BR A, o I TRIER%, VEP Tk
EAR S OTE SRR A L, MR B0 2 EATEARIC B
B EONRBIRIC BT AECHTAE SR Y RD, (B 0

Table 1. Protocol of experiments on acute effects
of intravitreal injection of GM on the ERG

Number of Rabbits

Dose of GM
(ug) Albino Pigmented
80 4 1
240 5 2
400 8 &) 2

Number of rabbits whose ERG was recorded with
d.c. amplification is indicated in parenthesis.
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TR,

2) BHEER

wmEy & 3 v (r 25 —n®50, =3b) 25meg/ke THAIPIES
1 E™ i CRE: L7z, ERG B ABERE LT, vy FRAGRE
ARavE 7 NV RER (EHz a2 PR, 7B 2E
L7, 305 EDREIEIGEE, 2% AFrteie—ARLT
0.4% R+ T TR ALY (N Fv—-r® BREE) &
ABL, avzz LYyXBEYERCES L. Thbhoi
{12 8 lux DFEIT TFbni. GM 80, 160 ¥ L U° 240ug
WTFEHEAOBIC EhEhBEBa Yy v¥ 1 E, 3ESIV 1R
R CM (v v v® i, vavvr - S5 R EAL
7.

5 HFEIOREIEGE, Ml OXERE» L ORBEEFR,EZ 4 2
B—BIUORET 4 V2 —%BLicdh L Y FH ONE TR
FaA L CHRBRAED AR lem #\ 7o, ERG B Z W
HIESE AB-622M (HAXE) THIEL, FM F—x v a—&—
NFR-3515 (SONY, BF) t2E L, LENEFEHEE
ATAC-350 (HANE) TIOEMETH Lic. HERORERY
OP E45TiY 3msec, afiR I b TIX 2sec & L.
HIBOLERE T ABEE TH 5X10%lux & L, Xo&FHERENR 0.5
sec CHRIBSEREEIT 1/3HZ® & L.

BRI L LT, ERG RS WFEPIEAR, EAK 2KMHE, 3
HE, 1 BERIC2EBECEREL.

FHHE 2~3kg DHARSLIUEAYYFLThFR 26 X
VSEHEHAL, EREBCcEERLELE. Y2V (A
A3 vEE=F /v, carbamic acid ethyl ester) (BR{LEL, TR)
200~400mg/keg/hr @ BEEHIRAIESIZ X 0 BEEE L 22,
ERG :CPEEEME LT, & - H{LMEE NT-614U (HAX
B) wABAREKCHEA Lz 10ml EHEEOHICE X, BEHED
S V) a v . - FRERL Y FRCER LB
CDF . —7OMERER D MY, TOEMCHRE L AREA
B B FEERICORABOBELERAL, HEL
+ IR EE R b By . ERG BREOTHIZTIMER
CEITAFHELAKRTHS . AEERESS lux THREERH
Ssec DEFEHBIEIIC L5 bR LN c I, 7eb ICAEER
B 5% 10%ux CTHEFERERD 0. 5sec, BIBIRE 1/3Hz DEBEI
IBaWHR IV b EEFEEMETLHER ATAC350 (AANX
B) CEHBRLEEBE L. TBER msec DITHMIELR
AB-622M (AAXE) &\ OP #34 Liz. GM RFIERNIE
AR HEA 3B ~28 B bt Tall, b, clHBL
U'OP #E@ L. ERBIELAVC c BB LIZT OM DR
HERE L RERCEWIHER L GM BTHEREARL Y

Table 2. Protocol of experiments on chronic effects
of intravitreal injection of GM on the ERG

Number of Rabbits

Dose of GM
(ue) Albino Pigmented
. 80 5D 4@
160 5
200 1M 33
240 4 .

Number of rabbits whose ERG was recorded with
d.c. amplification is indicated in parenthesis.

SFORE I OEEIL, GM 80ug TRHAYHF 1R L
HEYHF 20, GM 200ug TIRAGYHF 1 LB I OHEY
HFIETH -7 (F2).

ERG HERITHIBE L OERE R ¥ — IR TL RS
NEBOE, TR L EEHMOBKEN, BHOL2SRER
EOEMAERT L >THEEL2TTHELYY. Rt
ERG % &3 28, ERG M E(bx Rk LELIERToME
BSEECHRT A Z LIIRATRETH 0, BHN ERG DEER
RWTIE ERG OEBICx-T 5 BREOHES HEE 5,
¥ 7 ERG OEGHNES) (HNESR, HEEBL) 2@ T5:
Lk, R TEAWE TR AALBOBEL 5D
7t T ABK ERG 8% 1 HD > b—EREH (F& 2~
BEE) W T -7, Lawwill® 2w ERG (a B LU b K
18) BELBHYRNL, A—BOAELBIEAROM TR
BIDIAERLOT, v ERGC B{bxRfichic» CHE
TAHRTIZ—BrEBERE LMREERRE LTEERCHETS
ZEDBEMTHD LM L. W XICABIR TIZ ERG &ikic
DWW, EARTHEBN T -7, Theb b TFHREARN
BIOCEABOEUER SICRFEShicBBRO 2 3, b,
cIER LU OP DIEEL100% & LT, EHEARDOERFR
DORIBELEZ RARDIM  BHRTHER LY.

A=A DO IRIR

SRROEE

Zachary 523 b IHIRIE 2 5B AR O IRIE O FIHHE D86 % LA T
B LHE L. KRR TORBBORIBE(LICNT2EE
MDY EFNE - LT Zachary HDRE? 7e b M TERTEA
LA FROMEIC T A B EEER LT b EREECOBE
DE20%LAD L DIREE L Al oot Toks, RHEA
RORIE DRI RIS AL, BOR0 EFRLE. ¥
foall, bk LU OP DEABIC W CRELES LK
DEEE L, EHEAR OISO AT/ BC I TER
feL G L.

¥ GM 80pg WFHHEATIIER Y ¥ | IETHEAKL
BHI, 200ug EATRERY ¥+ | ILTEAKIGEER, *
NERAKER L ARFCSEIML R LELY X250 v Of
B S CEBL L, VEP &L,

4. BERES IOCHEBRESY

AL, 0.5% PrEh I FEOBRHEMRT =17 ) VOR
R & h -+ ik hi. GM 80ug 36 & 08 GM 200ug &I
ALbHBEYHFrhFfh 1l B I O IETEARNLSOIEA
B2~ LABCBRERYS X OMEBRESES Y To7c. HHL

Table 3. Protocol of experiments on histological
effects of intravitreal injection of GM

Dose of GM Number of Eyes
(ug) Albino Pigmented
80 1 2 M
200 1
400 1M 1
800 1

Number of eyes enucleated 4 hr after injection is
indicated in parenthesis.
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#HREEH» # 51k TOPCON TRC-W (F 72 v, HE) Tho
- UNREELEMCELTR YV FEBIRE 0% 7 r4 L e
4y (ZrdveA v ® EMHE LB, AT ALY, HE)
(0.1ml/kg)® ZEIRPIES L1z,

5. HEEBRSENRAEL

FpEvHF LB I UERYF ALy A (F3). B
voFE 1L (GM 80ug HEA) BLIUHBY V¥ 1 IE (GM
400pg FEA) TRESTFENEAR AR EIC ERG EHEBICIR
B Lic, o v FCoRECEAR 2 BRCRRYHT
L. 2D 5% 400 ¥ X 0° 800ug T HPIEA TIX ERG O
CRHRBICBERERME L., v ElTFERc2.5% 70
Z—NT7AFe FIE —0.05M V VERREEIH (GA &) (pH 7.2~
7.4 (0.2m) #FEA LB, RV P AAER—L (VT & —
A8, KEABE, KR OBIRNEHTERL, BEbcEky
B U, FEHEERS GA i 1 HRBRE Licgic, BREOK
BEIZH - TEE (1 AP AR, LIS HREEE L
#®wic, BERY-oL, 10%®xA<) YEPICETE - 46 L.
W= 7 = RFINCTHRAL, <~F5 74 vEEEZIT, Sum
REHLTA v ) v =3 o v P I UGB
THELRX.

I. BRYUT7TA HFEREARE)

KB 2~3kg DEB Y FIEBME AV, ERICHEH
L7-3E#0i3 GM (JIffi 62Tug/mg, ¥ =V v 2 - 75 v) D%
BRETH-T. EEYyFORBEHTAAEAR IRERE
CHEAT Lo, WEFEPIEAE AT Ui & 5 e AR
2mm HIFOMMAT2TY ~ P EMTFHPLCHAL, GM
80ug &1 0.1ml DA H— F® MA #EBCEALE. ¥
S ¥BOMTFHARY 1.7ml & HE LHTHERIC GM pig%
T LIcET5L, ZOFEAETIIGM OB FERNEBEIZN
ATug/ml &78% . BEFHNTEABL2, 24, 483 X UST2RERIHIC
BERE M L, MHESRY E S A AR K THE LR
8 L IR 7 £ RE LIS TR G2 RER, 1ml B
FESBHC BT L7226 — O OIS S X 0 RIA LABE, IC
FHR I UKBECESHSER AR I3 REELT, ¥
0.15ml DFIBKZEE L. # 1ml ORTHBELHT L 05
dmm OB T2.5ml AIEHBCES Lc18 — O ORESE Y
MFERIZIERIRICED - TRIA LRI Le. % 7oiig AR
LEER L D% 5ml 0 By IR Mo % $RER L7c. Mm% 7T BpE-en
% 3,000rpm T104- Rl .0 L, M 2 8L, BIRLAHE
BK, BTAEsIUnErBH LROERACAL, KB
(2~87C) THREL, 2BEY—FELTHE L. Iek&lE
BRI D>WT 67eu L 8RE V.

GM BEIZ=v¥A 44 47T » 24 (EMIT® gentamicin
assay, B—{L¥HR, K K X HMESh?. EMIT® gz
RELZTAZVHF AL AL LT vl ZFIAL TS, fIE
FREE LT3 PR TR L3RS L OB ORA &,
TORFIC KT 2504k & ORI THAMCHERER G R &
D, Hih LA Lish - T SEHI O BB FRE L, 3R
RABRELHET 20T, ERBEREE LS EREHLHAVT
WETArz Lk n EHBENTEEINS. WEEEBEEL LTH
By v 7RI L OB ROER (v ARy & - £ 1Y o —
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B ) LCERAERI R L, {5 DEIERAIL HREF # Yk
W (k. b —a® N—zvg, AV T A=T, KE)
BAZEAL (2T 6BEHRA»D), RBETEMLV-L 58
BELANDHERENE DRTFHEIRLAE (R 2), BEYE
ELTORL YN (Sa vV V ez F e D g VY VAT,
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(B kv Fibh, —RIE oW TOMTFEEIRERMIZH105
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R L, EREREDRBRYEO A TRERBHE LA bFER
2T\, RABEAE Ao 7.

2. WFEEBRE~D GM T HAEA

IR O BT AUk 4 BEEIC T~ RIREHRAE B L O ERG
BECTRERA LI N s Tey ¥ (ABR 3K, HR2E %
8 L. BTHREAERIIRO | ERFEREARRER
BT, FIROMFAERNK GM 80ug #EEA LMBRIZ A —
¥® MA DA EALL (K3).
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B/ #FA LK. ERG BOBEOKEE LTy V& v (KL

Fig.2. Diagram of vitrectomy. An infusion cannula and
Ocutome® probe (vitreous suction and cutter) were
introduced inte the vitreous body through the sclera 2 mm
posterior to the limbus.

B) (200~400mg/kg/hr) % Fi\ iz, ERG &Y MTHAREA
#HIMNH~4BEE T .

CM WTHHNEAK ABBE, BBV F 1 EELUAGEY
¥ [ LIz BT ERG 38 X U' VEP % ii& i c BBk H %17
W, BT B, Bk, SEERTVCERZMCRER L.

3. BAETHWKH~D GM &N

AR INCIT - - RREHRE R X U ERC REK TR
Whidbhichofcy ¥R MR L. GM ERKEE 20

Fig.3. Diagram of intravitreal injection more than 4 weeks
after vitrectomy. A 27-gauge needle was introduced into
the midvitreous cavity through the sclera 2 mm posterior
to the limbus.

Fig.4. Diagram of lensectomy and vitrectomy.  After
lensectomy by Fragmatome® (instrument for phacoemulsi-
fication), an infusion cannula and Ocutome® probe
(vitreous suction and cutter) were introduced into the
vitreous body through the sclera 2 mm posterior to the
limbus.

Table 4. Protocol of experiments on effects of a
GM-containing irrigation solution on the ERG

GM Concentration Number of Rabbits

(ug/ml) Albino Pigmented
20 4
50 5 @ 2

Number of lensectomized and vitrectomized rabbits
is indicated in parenthesis.




MR IS THB Y v 2 <A v v OHE 903

By X AE) BXU0 (BRY v+ 2L, Gy ¥ F 5 L)
pg/ml ThHoto (F4). GM 50ug/ml B OB, BfEY v+ 4
i3\ TR T GIBRAT DA K S A BIBRAT b 47 » 7o, K&k
A A R RPN N P LRV R R S TES SR S

E) 2. KEETIREEMF A YIRM O & & EAMICIT
BEAFRETS -7t BETHIEFNEHRE T calanl
b 2mm OEBUZ/NEIBEINX, 1 v 7 a—Yav=—F
AERE (GRTIR ISR, ERTIXIBAR) Lk, AR
HE X 0 2mm THBTR 1A, 2RI TR
Bz 7 57 =20 (s v ) DF, TEHEALASR
BERET o7, TOBCKGGIEIREST, HHRONE
BB® P50 KB EHTE ER T HURELL A
®agRELic. TOBRRMM L » T HEIBRBELRACEA
LR E O FEL TR LCRBAIZE U (K4). K&
BRI ISP EL, £FHEMIINISTH -7, HE
BEZ L EBRETH - BaIT, B UERELERACED
EALTR.

ERG % | BT L FRE4BEETER L. BTHEFER
BAEBR—HO Y+ (GM 20pg/ml TIXHER Y+ 3L,
GM 50ug/ml TIRAE Y+ 1 Lk IO AR/ Y ¥ 20L) Tk
MROKEYREZELATER T T VEP &L, 2V TR
Bt LR SR L.

BRERECTRMN L R0 Rk LIS+ B BT
KUBRmR TR BIC B TR EABERCIE DR TF O
e L ERmehlic bl 0T, FHNERHCEGE I
ERG #REDHFITIEFE I H L. Moorhead H*¥ 12 GE Y
KEWCTAERES HHES 6mm CHREAHEREZ T, BE
%2 B EHCRMAICFR U/ MIBAEI & 0 A LR Fa 85k

Control

Time after Injection (min)

50 msec

Fig.5. Effects of an intravitreal injection of 80 ug GM on
an albino rabbit ERG in vivo. The a- and b- waves were
not deteriorated. Each trace shows the averaged waveform
of 10 responses. Right column shows responses from the
eye which was injected with antibiotics to be tested; left
column shows responses from the control fellow eye which
received only the solvent (Opeguard®~MA) in this figure
and Figs. 6, 7. Time constant, 2 sec. Stimulus intensity,
5X10*lux at the cornea. Stimulus frequency and duration
were 0.1Hz and 1 sec, respectively. Positivity upwards in
all records in the present paper. Rectangular waveforms
at the bottom indicate the onset (upward deflection) and
termination (downward deflection) of stimulus light in this
figure and all other figures showing the ERG or VEP.
Numerals left to ERG waveforms denote time after
injection (minutes).

B L - CTHFHORTLHETL, SERAERK GEAE
7, BSS®, BSSplus®) ##EIIC %6 113+ 5% ERG (b )
T ORI AR IR L LT Lic. BT AUREREIE
1040, BRERETR 50ml TH 0, RAEKEOEREIZ2]
CTHot®. HHMZLHE, BSSplus® (72 v) AL
TBETE, MEEDZ VIS HICERE L b EIRIBIZART
DEE~F0RITHA Lichy, Wtk 2 A B iz iz sl o RIE
(98~100%) WEE L7= &\~ 5. Declercq L ITEE Y+ FI12
BT225 — P TS A% 0.02m] OABAEK LT
BHICEAL ERG BbxBE L. TORKR, BEA%2A08
¥FTalB L b IREBIIThFREARD20~52% % L O
U~% A LS, 1B CIRBEATORECELE L
ol B . BRI S D|ED NS, AWGE TR TR

Control GM

Time after Injection (min)

100 uv

30 msec
Fig. 6. Effects of an intravitreal injection of 80 pug GM on
the oscillatory potential of an albino rabbit in vivo. The
oscillatory potential was not deteriorated. Responses from
the same rabbit as in Fig.5. Time constant, 3 msec.
Stimulus intensity, 5X10*lux at the cornea. For other
recording parameters see the legend for Fig. 5.

Control

Time after Injection (min)

. 50msec
Fig. 7. Effects of an intravitreal injection of 80 xg GM on

the VEP of a pigmented rabbit in vivo. The latency of
the initial positive responses of the VEP remained
unchanged. Each trace shows the averaged waveform of
10 responses. The right and left columns show the
responses to the stimulation of the GM-injected eye and
the control fellow eye respectively. Time constant, 2 sec.
Stimulus intensity, 5X10°lux at the cornea. Stimulus
frequency and duration were 0.1 Hz and 1 sec, respectively.
The VEP was monopolarly recorded through an active
electrode placed on the contralateral dura mater (visual
area |, 6 mm anterior to the lambda and 6 mm lateral to
the median line). Numerals left to VEP waveforms
denote time after injection (minutes).
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MR) T 4 B8R GM Sme/keg 2 KERIC KA MIES L
7o, GM by, ¥R, 1 BRS04 #AMEO
RNERI BT - HIRES L OCRECKREIZ IS TREN
TTWZ EERHR L. FRBLER (B Y F 5, SR I
FOTHRBCRECEEDOL W2 E 2 BEELIT GM 5me/
kg KB HHAMES L. BBOBRN 2 V7 5 v AER
ERERIC, GM FhMIES | BB RRE /I L CiiE KB
SO FHREZRIR LA, IIERRRCOERN X D Mm% S5 L
oML T, MERELUHTHE L b —80CI THRER

Fig.8. Light micrograph of the retina of a pigmented
rabbit 4 hr after intravitreal injection of 80 ug GM. Left,

FL, 0O GM BEXHE L. control retina. Right, the retina of the GM-injected eye.
BRI AR R, TDX(FA F#Ey b, HE) % Hematoxylin-eosin stains.  Magnification, X200. GCL,
BRI, FOMERRE0.36/ml Th -7 ganglion cell layer; INL, inner nuclear layer; ONL, outer

nuclear layer; RPE, retinal pigment epithelium.
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Fig.9. Changes of the latency and amplitude of the a-wave induced by an intravitreal injection of GM in albino and pigmented
rabbits. The dose of intravitreal injection of GM was 80 ug, 240 ug and 400 xg in graphs A, B and C, respectively. The
ratios of the latencies and amplitudes in the tested eye to those in the control fellow eye, (tested eye/control fellow eye)
%100 (%), are plotted against time before and after injection in all graphs throughout the present paper. The filled symbols
indicate pigmented rabbits, and others indicate albino rabbits in all graphs throughout the present paper. Stimulus intensity
was 5X10%lux at the cornea in the symbols of O, @ in graph A, [], O, A, B in graph B and A in graph C aﬂfi
5% 10*lux at the cornea in the other symbols in this figure and Fig.10. The same symbols indicate the same rabbits in this
figure and Figs. 10, 11, 12, 13, 14, 21.
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Fig. 10. Changes of the latency and amplitude of the b-wave by an intravitreal injection of GM in albino and pigmented rabbits.
Other conditions were the same as in Fig. 9.
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Fig. 11. Changes of the latency and amplitude of the averaged a-wave by an intravitreal injection of GM in albino and pigmented
rabbits. Stimulus intensity was 5X10°lux at the cornea in the symbol of ¥ in graph B, and 5x10%lux at the cornea in the
symbol of W in graph A and € in graph B in this figure and Figs. 12. Other conditions were the same as in Fig. 9.

A B C

Latency of Averaged b-wave (80 png/0.1ml) Latency of Averaged b-wave (240 pg/0.1ml) Latency ot Averaged b-wave (400 pg/0.1ml)

§ R
° /;é:»—/"" —%
g 100¥ L =" =
T 90 L
8
g 120 "'mPplitude of Averaged b-wave (80 g/0.1ml) Amplitude of Averaged b-wave (240 pg/0.1ml) Amplitude of Averaged b-wave (400 pg/0.1ml)
g ./-". ’-
£ 100} L I W/gm
® A * ®.
© o ﬁ:ﬂk S~
———— 0
-
e,
sof L L A>¢\*__’_ -
3ol L —— L
e .. i i A e - " A " L & s A J [t 1 e I I A L 1
Mo 30 60 90 120 150 180 210 puore 30 60 90 120 150 180 210 feow T30 60 90 120 150 180 210
Time after Injection (min) Time after Injection (min) Time after Injection (min)

Fig. 12. Changes of the latency and amplitude of the averaged b-wave by an intravitreal injection of GM in albino and pigmented
rabbits. Other conditions were the same as in Figs.9 and 11.
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Fig. 13. Changes of the latency and amplitude of the oscillatory potential (O,) by an intravitreal injection of GM in albino and
pigmented rabbits. Stimulus intensity was 5X10°lux at the cornea in the symbol of ¥ in graph C, and 5% 10%lux at the
cornea in the symbol of W in graph A in this figure and Fig.14. Other conditions were the same as in Fig. 9.
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Fig.14. Changes of the latency and amplitude of the oscillatory potential (O) by an intravitreal injection of GM in albino and
pigmented rabbits. Other conditions were the same as in Figs. 9 and 13.
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Fig. 15. Effects of an intravitreal injection of 400 xg GM on
an albino rabbit ERG in vivo. The b-wave was suppressed
by 400 xg GM. The peak latency of the b-wave was
almost unchanged. A single rectangular stimulus light
was used. Time constant, 2 sec. Stimulus intensity,
5% 10%lux at the cornea. Stimulus duration, 1 sec. For
other recording parameters see the legend for Fig. 5.
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Fig. 16. Effects of an intravitreal injection of 400 xg GM on
the oscillatory potential on an albino rabbit ERG in vivo.
The oscillatory potential was diminished by 400 ug GM.
The peak latency of the oscillatory potential remained
nearly unchanged. Time constant, 3 msec. Stimulus
intensity, 5X10?lux at the cornea. For other recording
parameters see the legend for Fig. 5.
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Fig. 17. Effects of an intravitreal injection of 400 gg GM on

the ERG of an albino rabbit. The b-wave was markedly
suppressed. The c-wave was not greatly deteriorated. A
single rectangular stimulus light was used. Direct-coupled
amplification. Stimulus intensity, 5X 10 lux at the cornea.
Stimulus duration, 5 sec. For other recording parameters
see the legend for Fig.5.
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Fig. 18. Changes of the latency and amplitude of the b-wave

and the amplitude of the c-wave by an intravitreal
injection of 400 g GM in albino rabbits. The uppermost,
middle and lowest graphs show the latency of the b-wave,
the amplitude of the b-wave and the amplitude of the
c-wave, respectively. Stimulus intensity was 5 lux at the
cornea in the symbols of O, A, ¥V, and 5X10 lux at the
cornea in the other symbols in this figure.
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Fig. 19. Light mlcrograph of the retina of an albino rabbit 4
hr after intravitreal injection of 400 ug GM. Top, control
retina. Bottom, the retina of the GM-injected eye. For
explanation see the text. Other conditions were the same
as in Fig. 8.
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Control GM

Time after Injection (min)

Fig. 20. Effects of an intravitreal injection of 400 xg GM on
the VEP of an albino rabbit in vivo. The latency of the
initial positive responses of the VEP remained unchanged.
The right and left columns show the responses to the
stimulation of the GM-injected eye and the control fellow
eye respectively. Responses from the same rabbit as in
Fig. 15. Stimulus intensity, 5X10?lux at the cornea. For
other recording parameters see the legend for Fig. 7.
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Fig.21. Changes of the latency of the m]t]al positive responses of the VEP by an intravitreal injection of GM in albino and
pigmented rabbits. Stimulus intensity was 5X10°lux at the cornea in the symbol of © in graph C in this figure. Other

conditions were the same as in Fig. 9.
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Fig. 22. Effects of an intravitreal injection of 80 ug GM on
the ERG of a pigmented rabbit. The a- and b-waves
were not deteriorated. [Each trace shows the averaged
waveform of 10 responses. Time constant, 2 sec.
Stimulus intensity, 5X10%lux at the cornea. Stimulus
frequency and duration were 1/3 Hz and 500 msec, respect-
ively. Gold ring contact lens electrode was used.
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Fig. 23. Effects of an intravitreal injection of 240 xg GM on
the ERG of an albino rabbit. The ERG was extinguished
within 2 weeks after injection. For other recording
parameters see the legend for Fig. 22.
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Fig. 24. Changes of the latency and amplitude of the averaged a-wave by an intravitreal injection of GM in albino and pigmented
rabbits. The dose of intravitreal injection of GM was 80 xg, 160 ug and 240 ug in graphs A, B and C, respectively. Gold ring
contact lens electrode was used, and stimulus intensity was 5X10%lux at the cornea in this figure and Figs. 25, 26, 27. The
same symbols indicate the same rabbits in this figure and Figs. 25, 26, 27. Broken and solid lines pertain to the commercially
available GM and the reagent powder respectively in this figure and Figs. 25, 26, 27. Arrows in this figure and Figs. 25, 26, 27

indicate that the latency of the ERG could not be measured.
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Fig. 25. Changes of the latency and amplitude of the averaged b-wave by an intravitreal injection of GM in albino and pigmented
rabbits. Other conditions were the same as in Fig. 24.
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Fig. 26. Changes of the latency and amplitude of the oscillatory potential (O)) by an intravitreal injection of GM in albino and
pigmented rabbits. Other conditions were the same as in Fig. 24.
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Fig. 27. Changes of the latency and amplitude of the oscillatory potential (O;) by an intravitreal injection of GM in albino and

pigmented rabbits.
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Fig.28. Effects of an intravitreal injection of 80 xg GM on the ERG of an albino rabbit.
deteriorated. A single rectangular stimulus light was used Direct-coupled amplification.
cornea. Stimulus duration, 5 sec.

The b- and c-waves were not
Stimulus intensity, 5 lux at the
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Fig. 29. Light micrograph of the retina of a pigmented B) pg/ml, 24B5M4%C 29.547. dug/ml, 48BFREIH T 14.7+

rabbit 2 weeks after intravitreal injection of 80 ug GM. 3.2ug/ml, T2BERIAT10.511.4ug/ml &2 WA Uiz, §
For explanation see the text. Other conditions were the — R ’ . o -
same as in Fig. 8. BARPEEL, EABIKEETS.012. lug/ml, 248 T

5.8+0.7ug/ml, 48BMIH T3.0410.Tug/ml, T2REME T1.82
0.3ug/ml THo (5). MEFREIZRESTL b RER
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Fig. 30. Fundus photographs after an intravitreal injection of 80 ug GM in a pigmented rabbit. Bottom right, normal-appearing
fundus 2 weeks after the injection of GM. Top left, fundus of control fellow eye before the injection of vehicle only.
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Fig. 31. Fluorescein fundus angiograms after an intravitreal injection of 80 xg GM in a pigmented rabbit. Bottom right,
normal-appearing fundus 2 weeks after the injection of GM. Top left, fluorescein angiogram of control fellow eye before the
injection of vehicle only. The same rabbit as in Fig. 30.
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Fig. 32. Effects of an intravitreal injection of 200 ug GM on the ERG of a pigmented rabbit. The c-wave was abolished in all 4
of rabbits tested 1 to 2 weeks after injection. In 3 out of the 4 eyes the c-wave recovered within 4 weeks. In the remaining
one eye none of the a-wave, the b-wave, the t-wave and the oscillatory potential was recordable. For other recording

parameters see the legend for Fig. 28.
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Fig. 33. Fundus photographs after an intravitreal injection of 200 g GM in a pigmented rabbit. Middle right, hyperpigmented
lesions were visible throughout the retina 2 weeks after the injection of GM. Top left, fundus photo of control fellow eye
before the injection of vehicle only. Middle and bottom left, normal-appearing fundus 2 and 4 weeks respectively after the
injection of vehicle only.
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Fig. 34, Fluorescein fundus angiograms after an intravitreal injection of 200 g GM in a pigmented rabbit. Middle right,
hyperplgmented lesions blocked the background fluorescence 2 weeks after the injection of GM. Middle and bottom left,

;9rr“333|‘appearing fluorescein angiograms 2 and 4 weeks respectively after the injection of vehicle only. The same rabbit as in
ig. 33.
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Fig. 35. Light micrograph of the retina of a pigmented
rabbit 2 weeks after intravitreal injection of 400 pg GM.
Note mild pigment epithelial changes (a) and prominent
loss of outer segments (b). Other conditions were the
same as in Fig. 8.
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Fig. 36. Concentration of GM in the vitreous and aqueous
humor of albino rabbits 12, 24, 48 and 72 hr after
intravitreal injection of 80 ug GM. Each data point shows
the mean and standard deviation in at least six eyes. @,
vitreous humor. O, aqueous humor.

Table 5. Concentration of GM in the vitreous humor
and aqueous humor after an intravitreal injection of 80
1g

Time after

Injection (hr) Vitreous Aqueous
12 39.51+6.4 (6) 8.0+2.1 (&
24 29.5£7.4 (8 5.8£0.7 (8
48 14.7+£3.2 (&) 3.0£0.7 (6
T2 10.5+1.4 (6 - 1.8£0.3 (&

Values are the mean + SD (ug/ml).
Number of eyes is indicated in parenthesis.
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Fig. 37. Effects of two intravitreal injections of 80 pg GM
at the 3-day-interval on the ERG of an albino rabbit. The
oscillatory potential transiently decreased after second
injection. Each trace shows the averaged waveform of 10
responses. Time constant, 3 msec. Stimulus intensity,
5% 10%lux at the cornea. Stimulus frequency and duration
were 1/83 Hz and 500 msec, respectively. Gold ring
contact lens electrode was used.
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Fig. 38. Effects of two intravitreal injections of 80 ug GM
at the 3-day-interval on the ERG of a pigmented rabbit.
The b-wave amplitude decreased 4 days after second
injection and recovered within 25 days after second
injection. A single rectangular stimulus light was used.
Direct-coupled amplification. Stimulus intensity, 5 lux at
the cornea. Stimulus duration, 5 sec.

Table 6. GM concentration in aqueous humor
(Ca) expressed in percentage to intravitreal
concentration (Cv) at 4 different times after
intravitreal injection

Time after

Injection (hr) Ca/Cv (%)
12 20.2+3.1 (6)
24 20.0+2.9 (8)
48 20.4+3.9 (&
72 17.24+1.7 (6)

Values are the mean = SD. Number of eyes is
indicated in parenthesis.
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Fig.39. Effects of two intravitreal injections of 80 ug GM
at the 3-day-interval on the VEP of a pigmented rabbit.
The initial positive responses of the VEP were unchanged
8 weeks after first intravitreal injection. The upper and
lower traces show the responses to the stimulation of the
control eye and the GM-injected eye respectively. Respo-
nses from the same rabbit as in Fig.38. For other
recording parameters see the legend for Fig. 7.
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Fig. 40. Fundus photographs and fluorescein fundus angiogr-
am after two intravitreal injections of 80 ug GM at the
3-day-interval in a pigmented rabbit. Top, normal-appear-
ing fundus 4 days after second injection of vehicle only.
Middle, small white dots were visible throughtout the
retina 4 days after second injection of GM. Bottom,
hyperfluorescences were visible in fluorescein fundus
angiogram of the retina 4 days after second injection of
GM. Photographs from the same rabbit as in Fig. 38.
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Fig. 41. Light micrograph of the retina of a pigmented
rabbit 4 weeks after the second intravitreal injection of 80
#g GM. For explanation see the text. Other conditions
were the same as in Fig. 8.
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Fig. 42. Changes of the latency and amplitude of the a-wave (A) and the b-wave (B) by two intravitreal injections of 80 ug GM
at the 3-day-interval in albino and pigmented rabbits. Stimulus intensity was 5X10%lux at the cornea in this figure and
Figs. 43, 44. The ERG on 3rd day aftef the first injection was recorded 2 hr after second injection in the rabbit indicated by
the symbol A, and just before second injection in all other rabbits. The same symbols indicate the same rabbits in this figure
and Figs. 43, 44, 45. Arrows indicate the intravitreal injection of GM in this figure and Figs. 43, 44, 45.
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Fig. 43. Changes of the latency and amplitude of the averaged a-wave (A) and the averaged b-wave (B) by two intravitreal
injections of 80 xg GM at the 3-day-interval in albino and pigmented rabbits. Gold ring contact lens electrode was used, and
stimulus intensity was 5x10? lux at the cornea in the symbol of A, < in this figure and Fig.44. Other conditions were the

same as in Fig. 42.
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Fig. 44. Changes of the latency and amplitude of the oscillatory potential (A, O;; B, Oy) by two intravitreal injections of 80 ug GM
at the 3-day-interval in albino and pigmented rabbits. Other conditions were the same as'in Figs. 42, 43.
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Fig. 45. Changes of the latency and amplitude of the b-wave
(top, middle) and the amplitude of the c-wave (bottom) by
two intravitreal injections of 80 ug GM at the 3-day-inter-
val in albino and pigmented rabbits. Stimulus intensity
was 5 lux at the cornea. Other conditions were the same
as in Fig. 42.

Control GM

Before
Injection

3hr

Time after Injection
z
$
¢

Fig. 46. Effects of an intravitreal injection of 80 ug GM 4
weeks after vitrectomy on the ERG of a pigmented
rabbit. The b- and ¢- waves remained unchanged. An
intravitreal injection was performed more than 4 weeks
after vitrectomy in this figure and Figs. 47, 48, 49, 50, 51,
52. A single rectangular stimulus light was used.
Direct-coupled amplification. Stimulus intensity, 5 lux at
the cornea. Stimulus duration, 5 sec.
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FLOERPEBBEIELELETHE Z M\ N2 Ty IR
W flvic ERG 12384 T GM 23~184ug/ml (7 4 FRSFthiy
WHEALLEHE LIcBEDEARTIZH 39~313ug) #ikhk
O pH BIOBFBEF(LIIBERE (RILUE TR OERE
(pH:8.0~8.2, BFEE300E3mO0smol) HIZ & EF 57287 Ly
b, BT ARTBMOBRC#H L BEREE GM 2Em+52
WEoTHEUS pH BIUBEEE(LITE» b DL #HES
n, BHNEECET S ERG it A FHEY B Lig:
TTWEHENENh D .

Control

20 msec

Fig. 47. Effects of an intravitreal injection of 80 ug GM 4
weeks after vitrectomy on the VEP of an albino rabbit.
The initial positive responses of the VEP were unchanged
4 weeks after injection. The upper and lower traces show
the responses to the stimulation of the control eye and the
GM-injected eye respectively. For other recording
parameters see the legend for Fig. 7.

Fig. 48. Light micrograph of the retina of a vitrectomized
eye of an albino rabbit 4 weeks after an intravitreal
injections of 80 xg GM. Top, control retina. Bottom, the
retina of the GM-injected eye. Light micrograph from the
same rabbit as in Fig.47. Magnification, X100. For
explanation see the text. Other conditions were the same
as in Fig. 8.
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Fig. 49. Changes of the latency and amplitude of the a-wave (A) and the b-wave (B) by an intravitreal injection of 80 ug GM 4

weeks after vitrectomy in albino and pigmented rabbits.

Stimulus intensity was 5X10°lux at the cornea in this figure and

Figs. 50, 51. The same symbols indicate the same rabbits in this figure and Figs. 50, 51, 52.
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Fig.50. Changes of the latency and amplitude of the averaged a wave (A) and the averaged b-wave (B) by an intravitreal

injection of 80 g GM 4 weeks after vitrectomy in albino and pigmented rabbits.
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Fig.51. Changes of the latency and amplitude of the oscillatory potential (A, O;; B, Op) by an intravitreal injection of 80 pg GM
4 weeks after vitrectomy in albino and pigmented rabbits. Other conditions were the same as in Fig. 49.
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Fig.52. Changes of the latency and amplitude of the b-wave
(top, middle) and the amplitude of the c-wave (bottom) by J
an intravitreal injection of 80 pxg GM 4 weeks after
vitrectomy in albino and pigmented rabbits.  Stimulus 50 msec
intensity was 5 lux at the cornea. Other conditions were Fig. 55. Effects of 50 #g/ml GM in an intravitreal irrigation
the same as in Fig. 49. solution on the VEP of an albino rabbit. The initial

positive responses of the VEP were unchanged 4 weeks
after surgery. The upper and lower traces show the
responses to the stimulation of the control eye and the
Control GM-injected eye respectively. Responses from the same

rabbit as in Fig.54. For other recording parameters see
the legend for Fig. 7.
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Fig. 53. Effects of 20 pg/ml GM in an intravitreal irrigation
solution on the ERG of a pigmented rabbit. The b- and
c-waves were not deteriorated. A single rectangular
stimulus light was used. Direct-coupled amplification.
Stimulus intensity, 5 lux at the cornea. Stimulus duration,
5 sec.
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Fig.54. Effects of 50 #g/ml GM in an intravitreal irrigation Fig. 56. Light micrograph of the retina of an albino rabbit 4
solution on the ERG of an albino rabbit. The b- and weeks after intravitreal irrigation with 50 ug/ml GM
c-waves were slightly reduced by 50 ug/ml GM 2 weeks Top, control eye. Bottom, GM-irrigated eye. Tfl‘ght
after surgery. The b- and c-waves recovered within 3 micrograph from the same rabbit as in Fig.54. Magmfl?a"
weeks. Other recording conditions were the same as in tion, X100. For explanation see the text. Other condit-

Fig. 53. ons were the same as in Fig. 8.
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Fig.57. Changes of the latency and amplitude of the a-wave by vitrectomy using an intravitreal irrigation solution containing GM
in albino and pigmented rabbits. In graphs A and B the concentrations of GM in irrigation solutions were 20 xg/ml and 50
ug/ml, respectively. Stimulus intensity was 5X 10°lux at the cornea in this figure and Figs. 58, 59, 60, 61, 62. Broken and solid
lines pertain to the eyes which underwent lensectomy-vitrectomy and only vitrecomy respectively in this figure and Figs. 58,
59, 60, 61, 62, 63. The same symbols indicate the same rabbits in this figure and Figs. 58, 59, 60, 61, 62, 63.
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Fig. 58. Changes of the latency and amplitude of the b-wave by vitrectomy using an intravitreal irrigation solution containing GM
in albino and pigmented rabbits. Other conditions were the same as in Fig. 57.
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Fig.59. Changes of the latency and amplitude of the averaged a-wave by vitrectomy using an intravitreal irrigation solution
containing GM in albino and pigmented rabbits. Other conditions were the same as in Fig. 57.

A

Latency of Averaged b-wave (20 pg/mi)

-t

n

o
1

-t

8
7

!

0
o
r

Amplitude of Averaged b-wave (20 pg/ml)

Relative Percentage (%)
-
S

50t

Py
(=}
=]

T
A
<|w,
é

Befors 1
Injection

2 3
Time after Surgery (week)

B

Latency of Averaged b-wave (50 pg/ml)

L \0/"

Bolore 1
Injection

Time after Surgery (week)

Fig. 60. Changes of the latency and amplitude of the averaged b-wave by vitrectomy using an intravitreal irrigation solution
containing GM in albino and pigmented rabbits. Other conditions were the same as in Fig. 57.
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Fig.61. Changes of the latency and amplitude of the oscillatory potential (O,) by vitrectomy using an intravitreal irrigation
solution containing GM in albino and pigmented rabbits. Other conditions were the same as in Fig. 57.

120 Latency of O, (20 pug/ml) Latency of O, (50 pg/ml)
- 183: e Fax == e
&
8 Amplitude of O, (20 pg/ml)
& 150p
c
[}
2
Q
o LS
o N *
3 $ vgf_;_’/j><
@ v

50}

3ol L Y

infeation 1 2 3 4 infoction 1 2 3 4
Time after Surgery (week) Time after Surgery (week)

Fig.62. Changes of the latency and amplitude of the oscillatory potential (O,) by vitrectomy using an intravitreal irrigation
solution containing GM in albino and pigmented rabbits. Other conditions were the same as in Fig. 57.
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Fig. 63. Changes of the latency and amplitude of the b-wave (top, middle) and amplitude of the c-wave (bottom) by vitrectomy
using an intravitreal irrigation solution containing GM in albino and pigmented rabbits. Stimulus intensity was 5 lux at the

cornea. Other conditions were the same as in Fig. 57.

Table 7. GM concentrations in vitreous humor, aqueous humor and serum one hr after an intramuscular injection of 5 mg/kg GM

GM Concentration

Time after Vitrectomy or Lensectomy & Vitrectomy

Non-Lensectomized,

non-Vitrectomized Immediately 1 day 1 week 4 weeks
Eye Vitr ized L ized & Vitrectomized ized & Vit ized Lensectomized & Vit ited L. ized &
Eye Vitrectomized Eye Eye Vn.rectomlzed Eye Eye Vitrectomized Eye Eye Vitrectomized Eye
Vitreous ND (® ND (@ 1.9+2.8* (O ND (D ND** (O ND (& 0.5+0.5 (& ND @ 1.0£0.2* )

Aqueous 1.240.9 (8 3.3+1.7 (4)  4.3%1.6° (O 1.6%£0.9 (O

1.1£0.5** (4)  0.9+0.5** (5)  1.9%£2.1 (4  0.6£0.1** (4 1.9£0.9°° @

Serum

7.6+2.3 (22

Values are the mean X SD (ug/ml). ND, not detectable. Number of eyes (wtreous. aqueous) or number o! ubhns (serum) is indicated in parenthesis. * p<0.05 versus
d & v

non-vitrectomized eye group.

, p<0.05 versus immediately-after-surgery group (
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BETHI L RELR, £ MCEWLTIZ GM 100pg FHREA
(e METHRCHSCHB LI LBEOMT4HR GM #
BVL 25ug/ml) 2BYITH B LR, fE o TAPIEED GM 7
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Klebsiella pneumoniae ¥ X U' Pseudomonas aeruginosa It &
REEHIA TR0 GM o R /NREEMRIEEE
(minimum inhibitory concentration, MIC) 1% Staphylococcus
aureus, Staphylococcus epidermidis, Klebsiella pneumoniae 33
X O Pseudomonas aeruginosa &=t L TFRFH 0.2, =0.1,
0.39, 1.56ug/ml TH 5. WBFMHKEE RERY S L 0¥t
REEY) (K30, 31), EX4AEZNHRE (ERG & LU VEP)
(X122, 28) ¥ & CRLBEFIURE CEH) (K29) WRE R R I Iew
GM W FEPIEAR 80pg 11491.Tml © & v ¥ i F kP12
FIHBT 5 L EETHIEMTHRRERN 4Tug/ml WY T
Db, ZORE Tpg/m) & LR D MIC & oDk
Staphylococcus aureus Ti3235, Staphylococcus epidermid-
is TIX2 =470, Klebsiella pneumoniae T2 1218 L U
Pseudomonas aeruginosa "Ci330. 13T 5. L Ligdb o
HFEECTESEEYNE L CEEEMNCRIBC 2 kS
ek &dhd GM 58 B0ug, Vv FRTHEACHECI]K
LB EDOWTERRER 4Tpe/m) 2HTHERER (2 11
Aml, v 1. 7m) K HAS# 5 BMHBE TR Oh D EO
GM (188ug) 2D ¥ ¥WRICEHEMT 5 = LT\ k.
KF BRI L A LYy FREECIAENB A EENEL, &
FCHABRNBIIE MRLFCRIIL TS E WS, 2/
BmEZy v FTIIHMBCOLSML, & TIRRIEHERE LSS
KA LTWAY, v+ Feie b TRAKCZOL 57
REIZMZERN DB Z LEERICANRD L, BB LT
BYELEML, Lrde IEERAEOHBRICED BT H
PEARE LTI GM 100ug 2 BB ITRETIRVWEEZL DR
5. FRIOWMTERNEARR e VETFHE Adml & LEASEHA
DI PSS B L 7oA 25ue/ml O FHRNBEK
YL, ko MICY #+5icigE4 5.

AR AR T2 GM BIRICAO®E >0 T
NRB, BEZAE RIS . —J5k Peyman 2dul &
BP0 C GM 400ug T HAEALHEE TS, HH 3%
BEoEK TS GM 400ug B L OVF 4 2 4V v 400ug &1
RPRIEAL, #0%EY#D, ERC RIEERACE Kok
F4E L7, fii i Zachary & Forster® 3 £ O' D’Amico'™ %
FlaETH—JRT GM 100ug ¥ HEeMFHENEAEELE LT
BFTBH. 20 GM BEYMBEERARCERL, GMIZ
DREBHEYEZ STICHRRCEYD LIcBEM DLV >0 E A
Thpmem,

TTXHC BRIz & 5 RE, CM 1 & 2 BRE & Bb
hE2BER=RZT5h 5. Snider 5 1% GM
20~40mg FREBIC M FHEPICHEA L 2EAXHE L
fo. WRERE b RMOMER MM LA E T, 1AL
BLEBERD 1B EE K> &5 . McDonald 5% i
GM MTHRcGH, ERTHEEEQ%EELIE Ui 5
Bl Uiz, S5RERIF 3 FIIZR - THED GM (20~40mg)
DREFHREAIRAEATS -7, B 2 EFNISTHRAICIER)
ERTCVWAERSEYHFEA LA TH . Thbb 1 HIX
Peyman 5 23§33 % GM 400ug X RN EMREHEC 7Y v
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Fwd vy 250ug L& SITA-FRINIEA L, WE32REEC B
B 2B M & BERORENED LA, 6 8 HEIIIHN
2310/200TH - TEFITH A, &D 1 HIZRA L v XBREAWE
WA UM E MR RSB GM 100pg BX T 7 » VY v
5+ Y % 4 (cefazolin sodium, CEZ) 2.25mg &R FEPIEA L
TNERAHE LD T, EARLIHBRBREAL v XORE
% & OV BT R R LB RBE (BSS®) 1o GM 8ug/
ml M LT EORE ST L. BMFHFRE, GM
A00ug *RETHRIEA L & Z ANESICEENC BRETES &
O I 4 o - REBER AR o BB RIE R b, iER100 HOH
FNTIEEFTH -T2 05 . Conway B 1 Staphylococcus
epidermidis WZESH U7 HEBEMERR PO ge D 2IEBIC /Y T BBk
Peyman HDEjD 5 GM 400ug, CEZ Img B L UNF F+ 2 4
v 320ugC BT HRIEA LR E ZA, BAKEHBRE LA
2 fERI & L EPIE S (macular infarction) 234 Lz &5, —
75, Conway H¥ it GM MFHRNIEAK L 5MEES L Bbh
% LA I|EDDREL, FvEF ARG GM OB
HEETEMRH LHEE I UEH), BIEE R X OUERES
EARBAIEEE LTHRE L. GM 1000~3000zg (9
500~1500pg/ml, #* =+ /L OMFEREIZN 2ml £ 59)
TIXEAZ I ABCEHEEENE L, AREHNCIIEMER
He, fiNEEMs I OEENBOZE LVWEERARD AL
7%, WENEER L0 RPE OEEEREIBRETH D,

FBMERORERF L LT, KED GM AMERELE 0 H
BRI ARE 2 ER S T RSB B R A LI
BOFAEMNE UD LHEE LIz, Brown H¥37 5 # v A w Fu
B GM 10mg W T ARNEA LEEZ L HRESY, @
s EER I UER) BIUEKABEZHORE (ERG
bif) RIEEL LTHE L. MTHEAEAS SH#ICIIBRER
BASEATHE (cherry-red spot) 2 £ 5 B E L, 2058 DB
RESFE TILERT LN LEXDRAIER bh iz RIGE &
IUHEOBHIREZTEE TH 7. ERG TIIHTFHN
HEAHS S TIZbEOERARMENALNEAKIOS T
ERG (2% LIEABIIABE ST L LICRETH - 7.
W HPEARA SRROBEG TIZ = 5 - MROERE, &
MlaoE « OBREOMEER, MEARBO I b2 P70
s bhis., ThbDOZEEIINBINC RPE 8 X OIR
B BT ABIBECH 7. FARIIBHOEEET
VLR ORI P DIBIE & LR o T RIS B D LY
Tholcdn 5, LEDORKRIL Conway B® DEH T b
CM DB HEW IO AEMEL & b LI RENBC A U =k
AR E AR LS ORENE LD L ORFZIHTH L
WL L Lie bl b o E™ 3BRBEEORERFOM
BHO—Kiz - XBbh32\FEA LA GM EABRKE
THYH, BREFACE - TREEN I EEIN W TFHREA
& GM 400pg™ & B TREOREE(L L2 2 D END S
5. EWTATRIALECIIEEREO CGM o315 Bk
L, MEEEIER IR TVLO TRV & v 5 BER
£ U3, TORRO—F L LCARRIC CTHFEIRRICESR
Rz CEKAEEZN R L RSN R FEREA
BTHH GM 80ug (K22, 28) G LIt Z 5, WTHRNE
ABAEF CTESEEENE L OEBRENCRERR DR
ot (R46~52). hnz T Talamo H™idFE Y % ALK
SETESHE M AT LB D 5 VIR ETRE S L OMF

HEIBRI 2 BT Lo BETIZ Z b O R % T L7s W ERIC s
T GM 100~4000ug fEFHMIEA LIcBE D, GM DB ER 0
RS ZELT 50 B2 2 RBEHET AR L OCREEMTR Ote
BIOER 2HEEL LTRELE. TORRE, LEoFHy
JEAT Liciic s ORI 35 g GM BM:BRE R IEFHm
KWEWTHED GM AMETHRRNEAZKIEE S LARET
H ot @I GM DRI~ O BT EFSERCEH Lt
HEHE L DL LAMTFERNOEF C — 7 BEWKE T2 L%
SR HEHOWEY B X UAREROKRE (R4A6~52) 7 b
LCKEED D\ LT HOFEL GM ORI~ O 3% 1 g
LTREAEFE LV DOTIRRUWhEHEIRS.

—J%, GM O EMN O RAE L CM BEFHEER TE Uk A
HHBLHD I TFHERAEAEORD & LTRL TV 25
NH DN HE Jeglum B IXEET 8§ £k L OBRAN 4 41
P GM 40mg/ml % T 400pg Wi 5 & 512 GM BEA%Y
R L ZAH, T GM BEIZEE T T4~904ug (T
484pg), FIETTIZ 417~488ug (B 443pug) TH ot b
5. - TEADOREIHEFF GEAIM) e EThHEE
E&5 L7, Caskey H® 4 CM T WNIEAKRFTROEOWS
DEW L ARFEURBEEE SRR L. Noske® 121 AR AN
FekE LCHEHA GM A0mg/ml) Iml % 1ml FEHEBCHKE(L,
10ml FEHBE AT Oml LEELICERL, Iml BHBYA
WTED S B0 Iml Z BT EREATIONRGEHTHS L
WE L. Lo L GM 400ug RS FAREAC X 5 St 2 8
& L7 Conway S 2485 DO AR O EEMEIZIT~105%
(F5101%, SD 3.1%) T b, LEEFAREEBRTOEY Y
HE L, GM 400pg BEFERNEADEBRME L HDTHE, Fi
BTHIER LI EARERETRETHDE Lic. KPFRT
BFECEREFEAL, D EoReE E B BTtk
BHCFEREEREL 10ml +<=#— F® MA wHmLr. Bl
GM % {fif L7z 1x Noske DHEY LIinZRBEDHE T
BEEOEAWERTAR L. £ Z AT Peyman LM ITHAYHF
SR G AR B W TS O b 0 2 RIE % 2o R [
T GM W FHEREALLEZA, Yo BT
GM 30ug &\ DIV FEREARBC BV Th RIESHS
EHbRIIZE WS KPR T+ ERRE g, $0
90 nERGEIC AT T AR RIC TR EALL.

Rowsey H™ 270 ORI AIES R L, HBERFKHTIC
ERG WZE L UWELAALhDEFATRAEDTFHIF LR
Mo tn B4 Lic. Forster B (305 P 4 1405 A H
DREFRREAD R D B\ IR F B x 6 LiEROmM
FHPEART - 70b ERG BE L fifT LicdefleiatL,
Al LD bENE VB EEIhIEARD s L HELL.
=I5 3 H B Y FRHTERIC Pseudomonas aeruginosa %
B LIEAA LY RE X2, FROKES L ORAEEROHE
L& B ERG (a P L OV b ) B{La i, BThmEiE?2
A% ¥ Tic ERG 2% LA bl DM a O LN E
FLTECRRERE L. - TAFRORR (RMERCE
T GM 240ug LA EOREFHPIEATIZ b AR ICHEET A
FTR) %M 5 LEEK L e BRI RO BEO BCEH
' GM BFHRESAThbh s L GM LBERADRERELT
M D B\ IR R U EATEE Y 52 B T L8
FERIND. @B IR S h - fBIC k3 5 HAI 0¥
LSRN THLERDS 5 . N TH S OHE 1 bl
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WHRPIAIEFICE ERC REN T OFBOLER L UHEN T
HOBFICIEFCHGTHD Z LBAREEhic.

WD KEFAY X EE Y v F O REEL, IRMGE s Lo
BEAHTeD) »HD ERG (alE, b, c#is XU OP) ©
AGs TIMRERFOEL A HRBEKE LTRILB I KEA
WEE Lic. FORE, GM 23pg/ml TIXb B LT OP E
FIEE L Ui o 7o, 46pg/ml TIX b3 L UF OP BEI
B L, 184pg/ml TIMFC b BIZERRHEBL, aliB L
CHEOWIENRBECHEALILELEEL, bEB IO OP CRT
% GM DB/IMERBE % 35ug/ml L7, - TRHED
BT EPIEAE O BM O BE & KEFARORHRAAERE &
HEED BT B &, ERG 2 &L I € GM BREIHTF
BHEAETIHERFERECE L 2B TH 7. TOK
BOERORFR E UCHHBMAERS CRERILIIZTEENC
WECHLTERL, Lhd vy FFaeiTs L EnE
DEE, pH 3 X ORI EBNRILZPOWH LT, MTFHENE
AETIRATFEDOM L $HE0E) b 0% KA ERIE @R
ATAHEE SRR S X A HEEBREL, WMTHOEERH
BIRIT{E (shock absorber) & U THll < 7= b1z REERYC 38742348
BfeRL, oM TFHEIREREEENLFE TN L#
E&NB.

WFEREA SR GM IIMBED & OFAI/EA L, * 1@
Bl TED LS IfFlE b 00N AFEOK RS LU 2=
DOXEE B LTUTIZEETS. CM OfFABF IR L LTHM
HOWBENIS B IU0SD Y KV — AlLES LEAARY
ELBHEBCERTAE?. BEEEHTH S P TOR
AER TIINBEERBIOS DY RV —aRETHBHDT GM D
b YR = ANDEBIID e o MR~ OBITHEIR
EVEny ILnLisnbREMRchsrMBELACERS
RABYAETATHIA5 I bav PV 7EEWT GM DES
PREINS. F7 Tabatabay ¥ XFGRYHFE AV GM
400ug HTEFHEREA LEEEEEKE T GM ofEMAR
xR LIzE A, EABUBM THABELBOMBERNKC
CM ORENFERIhLHBELOT, MEMBR~D
CM DBATHIZEFMIZ EEI AW EHEINS . AGs ITME
DEBEAAVREATHECD?. Ticbb AGs RIEBME D
LMEORBORER (V VIEE, V- RE8E, V- T 12
MOy vEBEK) LEATAY EELLRTVS. X - THEK
EMOMRETLATHLET 5O THE & Ak + v /S
B GM 2R TRREA LB e LB S . Ao 8HERNE
DH GM T OP I LT bEA L WS L, Lad c skt
BMREIRD Z LA L (K16, KI1T). —X, MEHBESK
BERECR VTS GM KL - T e R IV OP kLT bk

DRERREELACE VAP, I THFHOEECh LT
Bohic ERG BLRMEABEOE T ORI AW FHEA
EAL L FBHBRRERE S OMTRRTh oz &b, B
HTo GM DMEENC T 2 ER AL & v 4 (& & fH R
ETCBEAERLTIILWRLHERNINS . o T LB LA
FURESIEENEC - S -l S5 VI IEMRE £
U, BEENZS{LE LT ERG b EOEWLIMEE LTHEIh
FeATREMNE X Hh A . F1- EiRdD Tabatabay H®13HE v
FRMEH L GM 400pg M FHAREABROMIE S & UIRERIC
BT 5 GM ORELMEH B (FEE) xBVTHREL,
GM RS FEPIIE AR 8 B © RPE % < B £ Bz GM 0FF
ERED LR, EABIREMTEL LT RPE & X OIRMEE MM
Bz GM A iz, EAKIGKMETILIR L A & RPE B &
ORI M DA 235 S, RIS RERT R AE A% 48K
CEWTH@EDBRILEWS, DI RARBRORE T b
GM 400pg DR THREAE 3~ 4 BETIZ b EAMIBT DT
bbb cEADIBERFIRLTR, BIUOEL® D
GM DORIEHBEME,» SH L THEAS 3 ~ 4 BTk GM
1213 & A L RPE (23[E 85 GM 0284 RPEC3EEZh
ISWEHTEIND. MATZOX 3 REILH L AGs DFE
~OBHEEH T IRCTBENBEPILETH D EELD
ha. RO D'Amico 5 08E" 0N BROKAERD
BUMIL OB L h RPE N F 1 ¥ V'— AR GM 2R
L, FOBEEMLET I RPE Rk, XHcElloR
EREULBZEbELbhB. AGs REHSTEBE OMEE - 4
EWHERAE LTORBREF LITAEHEZES TR R T
GM BRI v I Aa vy E s R/ ARETFTEREDTT F/L
VVDBEERMETTA b EELLRA TV AN, & @k
B, 2% O EEOMBETHOL Y Y AL GM OBEANE LA
e Tabhic ERG Fb (b EIREOEH LA ) NEER
NI EXDBZLLATETHS. MMBOML # 5= vEHET
GM % HHERMICBETAHEXE LTV D T, EHO
RPN 31 2 BRSO % UHEIIZ, RPE Wik &Fie ¢
EEhD A 7= VvEROFEOHEY EH MK, D& D 2
5= vARVEYERERC T OEY LR A KT 5 —EO
BRI LD 2 5= VvAEHMESHETO GM BEYEDH
LAFHIND, HoTAT=vBEYEITVABESD LD
HEBY TIL RPE 0BV 2 HHBEI R iz h h > REHY
¥50T, HABMC - <BfEROBmMAEL RS, —FT
1345 = v ERES LI GM OHEEHOETOREYRH S D
TAZ = VERZL->T GM ORBEERANRR I N 2 ATEEl:
LbHH, GM &L AT =V EDOREARNGMIC L 2RIFARRYE
BT Az EbBFEMKE. ARRTRABYFFLERY

Table 8. Reported half-lives of intravitreal GM concentration after intravitreal

injection
Dose of GM Half-life .

Author (4g) (hr) Animal
Peyman et al® 500 22.67 Albino Rabbit
Cobo et al® 100 32 Albino Rabbit
Kane et al® 50 24 Pigmented Rabbit
Barza et al®® 100 33 Rhesus Monkey
Ben-Nun et al® 100 34.22 Cat
Present report 80 31 Albino Rabbit
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He

L ORT GM B FERIEA% D ERG £ 8 H Ay is R
LEREMN-T2DT, GM &2 7 =vBEOKENS ERG KB
LIETEERAXH - ChENLDEIHESIhS.

WEAES I hi GM DEHEEBIC O W TETOEE
M5B, WFEROEYHFETCHELN T 5B E
(anterior route) 2> HEEH X B & {KE L& D Maurice IZ &
BEImAT FE (1) RT. R (1) T kv RBEARER B D O
Ftheha b OIEFIOBEHER (%/hr), Cv X FHH O iR E
(ug/ml), Vv IZRSFAEERE (m), {IXEARKEBDLH OB KR
& (mi/hn), Ca 1 3FEARBTOFHBE (ug/ml) £ET.

kv

——1-0-0—CvVv=fCa ....................................... )

PRIV Vv i—EELDT

_ 1(0.24ml/hr)

C 00 coereemernnenanns
Vo rmy < Ca/Cvxl @

R QOrswELLE, kv & Ca/Cv BHFIBEFRIZHZ. b
L3y 2\ RIE A /r T A% 5 Bk (posterior route) 5 % Bk
TRTWABETIZR Q) AWIL Ligy. Ca/Cvx1001kE 61T
TT L% THY, ZOEER 2) KRAT S AL
2.82%/hr E7eB . —F, kv (IRETHAD GM BEZE{LOE
BRI bkdbR, 2.24%/hr THH, R Q) WIRERIZL, =
OEGIT B BEHB YN L TRACHI END E 58T
72 ARPUEF L REIe ) GM R BEHE bEE X A
BLE%ZSHh5. UL Tabatabay H™ A#E L7 GM R/E
RENOHLLAD L DI, BTHENEEShi2TD GM 23]
HHHBE T HOTIR L, BHBEE» 53 GM 2B &
NBLEEIRD. ¥ A5=vE GM LOBEREY OF&H
MHOARROML QB Y FOREREDOART GM MFHEHEA
wEABRNEEYRUAICEEYETS. L L GM 80ug
WMFHEREAZDO ERG L AB Y+ F L ER Y v F LD/
TRERETH -T2 &, 0 GM M EREABRORR 2 U
7 5 v AT HREDD (£ 8), Tieb b THN GM B
FEdA% Peyman 5% 12492385 (B v %), Cobo 5™
3205 (B v ), Kane B 324 (BE Y v+ ¥),

Barza H¥1233850 (7 & 47 ), Ben-Nun 5213 #3485 (*
) L#RE L, GM T HREAR, FRLABYORE LU
GM BEREFEIThERRLLH, AFRCE-THELR
PR GBS LB T AL b, GM LA T
= v L OB kA BabY - FREh L OMOoMT G
K GM BEZELOBMIDRVGEHEZRD. HBTFHEA GM
B OB L TR LB R Ak EERREC R %
MIC® (Staphylococcus aureus : 0.2ug/ml, Staphylococcus
epidermidis : =0.1ug/ml, Klebsiella pneumoniae : 0.39 ug/
ml, Pseudomonas aeruginosa : 1.56ug/ml) & i+ % &, ¥
FHA GM BERIBTFEAEAR T RBECOLST
(10085REILL ) MIC BB LTW5.

Kane 5% 1@y % AWERACHEER AL Fil
TR TFHPIC GM 50pg #HEA LIck Z ATEFHR GM BE
ORI R0~ 19BFENC MG Lz L3S Lic (EEBER B
DA DU T3 8 B1R). Kawasaki H® 1ZHBE V%
T SIBREE D IR PR HIZ GM (46ug/ml) Z¥RIN LAY
FRERE T TER GM BEO ¥R 128ETH -

ol L, M TFHYRRCET S Ca/Cv OB
CHESOCTRFHURMIBMEEMLEEL, Zhick g
FHHEASHO GM OBFH A REI D & fEE LAY,
Moreira B I EHE Y HFIC B TRKEE TR X O%30% 0
WTEEOR L BEBIC0. 9% ERAEAKTER L GM
50pg HAHNI0.8% e T r VERF Y Y AEM LI GM
50ug HEIEBHFECEAL GM OBRABREBE W TREEL
o, TOREER, FEEEECHNE L GMBER T re vE
F M) Y ARER LIRS TR AEEAEKICHER LBk,
NEBIEN -0, TEA CGM BEOERFIII EE 280
BIREC DWW TFRFERI. I, 3.6 TH b, FHick
VT 2BOBRMER THEEZRAOREh o LW 5% &
BEEEMT LR 2 BOBRKHET GM BEE VA4 U
& LCTABAERSTD GM BBEHFHCES IR 5
B R AL GM B & he 2 &, BBERE BT 2Bk
BN L CABAEKSTO GM 2R Lic Z E7e EnEL
BB EWH®E [ EORED RO e FIEEERER S
TREFEREA SR CHEROMTHER2 L OB Rl
BEfoBEr & - CRESh, BATOHREROERREN
BIhsBHEEEMEINS LHEMINS. Lo THko
Moreira 5% i3t FHIEMERNEDOBFC Bz - TEEREK
WML GM R RT3 % 70 b < R EMY
MBI D DICREROLTBR LHE A2 E h EFEMTFH
PRI ANLL, FCEBTEEIRLBEAFCRe T ARy
o bV Y AREMRLI: GM 2 AVARETHE ERELE.
Lo Lis i RS FH o8 L BRI X MM T AR o R4
CEE LT iEie hizvs. ¥h—FHTRIBATOREEDER
AT AFRODEDE LTEACEEARELLNS.
Maurice® \ZFER LOEEA DKL LT GM T 1 HE DM
FEPEA X5 GM BEDI0%L TIc/ss 5 HE%H#
B L7, pnRod Cobo B iEw 4+ MK G ERRIZ B\ TIIHET
HREA S IR AP GM BB O LRI 1 255 il w 4268
hazebhb, b P TREEARAEL L CERGEER T~
ASBFREIC, BHAGERTIRT2~06RME A E ¥ L\ & Lk,
Oum 5"z AGE Y+ FITB W CHEB A v 2~ 1 ¥ v (vancom-
yein hydrochloride, VCM) ¥ & 08 GM OB EIRS FHARTEAD
FEEA~DEE R {5, A8EERR 2 2 [~ 3 E DMK FH
NEARIT » 7o, EFHREO v Fx AR PRI WT
IR TFRIEABT2EMOME KA GM BE (&5 1.8+
0.3ug/ml) & Pseudomonas aeruginosa woxt3% GM ® MIC
(1.56ug/ml)™ #Z[E L, HEAORIRLT2REME & L.
APFgeTILEEAKLIS~530 B ¥ TR s L3 T8 YE
SABMMICRE Lick 25, B 8 WefcREAR LA
Hiz GM 80ug AR Tall, b, cEHDH VI
OP DEARBEOES H 5 RS LA, 4EECER
ISEE Lz (K37, 38). Fhiiifohfy ¥ 4 Puh | LTH
A 4 H HOREREC TiERBET 2RO/ PEEEAD
hfs (K40). BTk Oum B2 A Y Fick\T VM
Img 3 X0° GM 100ug % A8 Z Lo 3 IR FHAMEALR
Lrs 9 AT 3EEOEARTH 2~ 3 HECRECS
HOPNEEABES R, 1~ 2 BRICINEEIIOE AEOR
%E%Omum@&ﬁbf%%b,ﬁ%ﬁmwmm&wﬁ%
REBDSRICERE L. HH LicHfidHBs L0 GM TEAER
B4 Rie B HVARIGE T Ul BB & 5 2VEEE L/ hAHES
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BRERBEOLDTHA D LHEIND. F iz Olson 5™ 124
AR NS AOTEGI R RE L, 1260C GM 100ug % X O+
7+ r Y 2 v (cephaloridine, CER) 250ug # 7-12 CEZ 2.25
mg DEEA L FEHEE 5.7 524~ TR 54T Lic. Fo12
b 2 GICHRIREEINIC GM @ RPE ~DREE L # 2 b h 5 Bk
OEER LUAEHIBDORICEWS®, BREAK & 5 HE
=Wz B L CORBIZ VA, Driebe H™IZERA L v AR HE
Bk L MENRANEIFIOR T, MEDOHAERK (GM
100pg 3 L U8 CER 250ug %721k CEZ 2.25mg) WML
T h RIEHHER LW BE OB S B IC ORESOME
BAEI N0 THAR (MEREFA UEETHORAE) OF
AR BETE AR ASREM B 1T L, £ 02081851 CHEEA
OERAOBELEERE Lic., ZORE, Fi%18614 6§
THEEMME (HBME 4 61, EBEME 260 T, fIEC X 5MRAk4
PR 3 FICHAFIOBEAR I 22 L PR Er Lo &b
5™ Stern L IZRP LV VX, BN, AEBHE, HEFHL
EOMHBI A CIcIRPI 26615 T 61 (5 5 6 Bl F &SI
#ORE L) AR (GM 100~200pg % X 08 CEZ 2.25mg %
7212 VCM Img) OBEART - fodd, FAEFIC & 2 fEEESE
B1fLabRiehotfcb s, LaLissb GM 80ug DfY
TR 2 EEACTRESAEEHEEIC SO CHEEAR 4,8
BriREEHEAr AR EEAR L ~2BEMET
ERG A& LAz & (K38), MBEHEMCLRENEL SN
& (R40), BEAR &S BRI X SRR ok
AR I OREE &) ~DOEEOFBRESBATEZ LB LY
BHEAQEIICRICHEEE BN TH A EATREIOHR
BRI LIS WP 2R EMASE LT, GM OEEAZER
LHRB BT B RETHY, BEAVLERTH BIEHT
RETHYURELZERTD 0¥ LWL Bbh 5.
LIAT, MBEMRPED X5 R PURE <R M
BMOBE & » TlF»bOREA~OHAFIOBITHITHEL
TOWBAREMA D 5. TR 5" XM FETRMHET S hiz g
BREETRST7Ar 27 4 b A Y —2HACIFEERD
HERERERE L& Z ARTF AR T BT R ORI
PAbLTHHARI BT ENCEECBITL, ThizfFE
WEOBEC L pBOKEMOSELERKBL T2 EBmEL
o, KB ER Y FIC R TR FHUBRET~9HER
GM 10mg DAFARES 21T\, EHE 1 KB GM O Fik
ABTICOWTHRE L. FORE, WA HRIRE RT3
THA GM #BE120.5240.37ug/ml TH b, FURRICRT
HEE0.028+0.031pg/ml CH LCEMEEYR LA, 0T
GM DR TEPIR T DM B R 5 b B 5 IR 5
DR STl o\ S, BT YR X b GM ORFHARBLT
PMREI RS Z LRI, 2 OMTHREREBI B 5HF
M GM B (0.5240.37ug/ml) i3 Pseudomonas aerugin-
osa B MORM KD ELFRBECHT 5 MIC % #h 7a s
LBBERL TV &5, KPFFRICEVCH GM 5Sme/kg ¥ &
HFRE Lo EMER, MTHIRES X 0K HIRT S
VT EIRE~D CM ORFHEABFICOWTHRE LK
TORR, BUBRS X OWTFHEIRA O % fifF LicBIC s
THMTR GM BEZLTORSTHNERABUT TS -
RRT) 2%, KEBE LR & BT EIRH & & T Lk
TIRFMHE BE BT LMFERIC GM 2 hic (F
T, 1.0£0.2ug/ml). = ORYFP GM BEIZ LEHRE™ L7

FRIZ Pseudomonas aeruginosa %M < i DR M L&D ¥ i B
X3 A GM @ MIC 238 LTz, AR EAS™ 0
ELOMTERLEOWMFEERTCEDFEB IV GM ORE
WEHEDOERIDHIZLTY, WFEFHLO KA
BRATIC L > T GM DEABTAREIWZ Z LB LI
ol FlWTFEIBROIILL T REGETREY 75 2 &M
BHOWFANBITREL V> BA»SFATHDZ &
Ent. LoTEDL S HBA» bW FERIRINC X 0 T4
PBAT MR X M AEF DI R DB~ DR IN-PHHA T B D
BAFEILT LLLETIERVEWIER LD, Ll
Ieh b—RIC AGs OHEFEREOHEIFERCAE BB I
FLroBEALRTS LAMCRENREBNT ALV BE
WEEOHRIZH ' 0T, MERBAKDORENC AGs %8
R ABICIIEEESE R E U E 0B BRE S CRAD
AGs BEYED5OABRHNITEDTHS . DL ICHEY
RA S ORI E L CRE TR 2 68 3 5 Bz, AGs
DERHE SO LTI EREDHREI B LR DT,
ik DI EBRICHAEA (AGs) ORTF AR E R T\
FHNEFBEYBDOLERDBEEL DS,

—77, REOEKRES 60 SME R % OB REEC S
LCHE+SieitH]y 2855 CZRFICER LTS FoR
SRERMTH Y, ¥ LEHE L VTR IR IR
BOThHHFAEROLF S CRMTFHERERBER T4
SHBENELLVEEZLRAEDT, BAKHEMNIEREE
i MIC IR TR T 20 SRRV ITRENA S S, BAEK
HBNBELS MIC LT TH -2, Bx0HEHNED LS
TeHE IR RIET DI EDRETTIomE oL, LhL
72 b MIC AT THAR L BT/, o MIC UTF
O HHEEHEEH THAFIHECT LTRALAOEEY s 1iF
LTWBDTIRIsWAEWSE 2 Tobh subMIC & 5
ANEERE SN T3, @2 sub-MIC DK EZE T
FREHAMICIZ SR TVIROA, SRR TR S S hicht
AHNC L 2IBABEEIHET 2B — 80 MIC & b4
sub-MIC % b ZHIC B &, KHAEFDOBRNBIREL I S 2 LIR
PP DREREICH L THE N2 RHET 2M A AREARD B
ERAERERNREE R TRETHAH S .

TIPSR a3 B AL BB ER R O R AN WIBAEHIR T
HH"™. EMEHETH D2 WU EE,L DRI BT
A BRAT D LB OB & 7e 0 BEAER I et
W E RIS XD IRPNCRIE L B BRIV IR VS R R
PR LB EEY S 2 50T, B o mEke Rk
HYLBEUERDDL ELHE XL AGs WRRRE Lo koE
oMM OERIEIhDBo MY LS L UAELE et
<, BBEHNOERMERE (pH 5.5~6.0) T3 AGs OIEWIIER
7z pH 7.4 DBA £ HATL/305 51/100CE F 35 &4 5,
DI TFHEIBRRC L > THTFHBRE S 5 2 EBYBRE
L, WhrMTatr ATHERNERKCEE®R LD Z L2
AGs ZHIEMRALORBERE LTHERT 2B OB B R
BEThHEVALD. TOL W THRIRTODE L LT
WHFHEROMELRE, MRV EELETI2ER (=v P+
V) OB, BA~OHEHOBIT - B OREDHRE, MT
EOBEMELOFIE L BT L 5™, 5T THY
B O BIIARRC AT K S 5 VI F 2 BB L CREBEO®RE
AEXTO> LV 2HMNEE LBEIR DO, LT
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Cottingham 5" 114 & ¥ 12T Staphylococcus epiderm-
iﬁsEébmSmMﬂmmwmmmw%ﬁb%%WM§ﬁﬁw
KEBREL, GM 100zg RFHHEADLR, MFIETERE L
GM 100ug RETHMEADE, BT HYIRED &0 L HEE
PR RE L CERERC T HRA KO R ¥ BB L
Fr. FORER, WTHRG L GM 100ug B FHREADH A
ORI BVCTHRAKOBRAEALIZIEE CH - EHBEL
7z . Talley 5" 3K & %M 5 H % T Staphylococcus
aureus ¥ THRCER LERNBALEEEEBEFRY
FEPE B THEFOWTHARNEA (GM 100pg B X T
CEZ 2.25mg) D&, WFHEEIBRMD A3 L O F HEIERH &
FAEFIOMTFHRNEALE LI-BEEL TV, BTHROE
BHIEMR S ICBRIBRSENC T OB REE LR L. 0O/
B mBAH14E Bic BV TR T A IR 8 & ORI O
FEMEA QS BEE T QR 9 BTk, IRT TR
TRECERENEEL TR, MTHRREAOLR (9BFT
Balet:, BEOCHREET RS 1B EEST) o b U
FHEBRA O A (2 R 2 ROEERY) W~ 5B
HEMERD Z LAMER IR, L Listtb e b RIEHERA
HOBWRESE LTHTRURTORBFECARERBHES .
Ficker 5" 2 CHBIEDORARACTRALEH OWFHEAEA
B, chEEE R A VIXEERALTIRMTEIRT, RARE
FBEBIOLEMNAT A FHREEREF LVWEHELTY
%. ODay H"™ 3 HEEYE DMK s Staphylococcus epiderm-
idis DX 5 7cEIC X BRPLICT LI RERE TR
#HBBVEHERNOBARSE X TH T, HiEROEFREL
LIRS RS ORTRIFENRFTH>TTLHEL T
5. L LLTCToRAKEDORREEN Staphylococcus epiderm-
idis TiEie <, HoBECHGENREDORICIIRE I FHILE

i HATREM D B B DT, Cottingham B OEHE LHE L T
P BEEOTEMENH - TbRFARETEROBER, A 5N
VRO I T AR L T TR ThH L Bbh b, Lk
#E2 Ok 5" 0 1) BHOEWRE T, 2) REREER
¥, 3) REFELTEE, 4) 4HEH, 5) BRU T LXEEERRED
BECHFEFREITO>RETHD &5 T HEIBRT OEIE
S HEERASDBBRCE LU EDDBE LAY . o
CHIBEMEIR Y4 DIR BT & B AR T A YIRS & » TRYEE
DERFEY G Ui AR ORAE SRR OBREICIERE
BTHBHEELOND. FICHTEUREA~FHETRCH
AERE RS THEREA LD 5\ I TSI+ O R~
FAERIR RN LIcBEO FofAF O 8 3T By R
THZENRBE LS.

— R TFHIRATNC & - THE LB E(LE LTTEBENIT
BB OB(LAELAE SN, MEMREICLHERA 4
VARNMEREZ & » TEE SR, EXEESNCIL ERG &
EORBEMETTH LW LaLzhb OB LIiX Ry
T, HEBCAUAN TRIERITOREZEE L &\ Hsomm,
IO XS THEFMCRS W CERKB HORE™, BROR
W'Y, RREEORE BIVBRAECER'™ it X - T
B, BFARERALLBARcEc0pELE21B5. BA
B & L CBRARICE WL TABROREE e £ O BRERT:
b O IR MBEPTIC R B RS DI = ERAER SR B, ]
REERE S LT, BTEREHRIMThIED T ARR
Mk, SERY v 7 AR SRR S h, BEEK Tz BSS®,

7 — FOMA % &G HR T B, AP TRIEE
bz AREENDI L, MOBRRERKCLE L THRIZ ST
BIEAE K o0 BB EE L REZE LT3y
N & F AV EED BSS plus®R R L. v FILB TR
FHUBRHET O, vH¥FTide b RV REREEICRL
THKEEREDBBEDOESHKE L IHLEKBEVHFHR
WRHLTWADT, MFEE T+ 5 2 LRk
B5. FTHFETRTICEL S & FRBENC AREST L
h Bmm 5 IC AR % 1T M AR L L Ao B R X
D TFBUREEYRTFARNCEA LM THIRTELTS
Abrams HOFERL I LW FELTECRET H1DKE
BEBREY T, DOTHTEERMET 5 HEDD s
BEINTWS. L L Abrams bW O EIIERE L TOFg
FHEkd Bl ECATRRE I & BB 2K Rk
. =7, KEErERET 5 FETRnEEKEME X OhK
R R FAURMEMC X X D BB S '™, BTk
11 BEFOWAS IOV ORBE ™ 54 LT D T ER
F+HFUERZDC, BHAOREELELFMTICH-TE
DRGE DFEAES B STICEN TR S, BTk
PR OB FHPED T NI LA VERTAPRICEALT
WFHE2ER I hy BRCURHFET I HE 2 b 507
AAdLed vickd ERG HIZbE~NDODEEYIEH LY
&5 4 BB0DT, APFFEROML ERG 218 &35 ERIi7
NF LA vOERRAETHS 5. QL APRTITELRN
LK S TR TR TR UIBRM 2 T - 2228, GM 50ug/
ml R IT e By F 4 VETIXRRE TR S 0 LR
TR T - . APFRICE W THTHYIBRTORET
B I K AN DEE T B 72D, VEORKEHFENE
EALKSBOBEMEYHETSERE L. TLlTHY
BN S OBRT A DRI RERE Lic s b Mkt
Tote., LA LN SMTEEELRT 5 2 LTk T,
WFBURNOL LT - L ER CRBRERKCHRM SR
GM HEBEWFHI & h R EEE LETHE~D GM D
BERDI Lo TV AR S5 . T HYIBRMHICIIR
WEREETA X 5B, LLEAOEICIIS ) OIRK
OEWH B\ REEOEHR A L. BREXOME~OY
W B2 o B & T L IXARARETH B . KB TIREEK LEME
NBH5 4+ H4 FPRACTEESEORMRBEL A, BRYIEEH
LS BETH 10T, BEK L H\PEOEETIH - TS
hhoteb DEEESIS . BREOREE LOBREECE
LIS THELETH 5. Honda™ 13 E & Y 5L
\ ERG @R OEMBOBRE YLt S it A, 0CUT
33X T0C L ET ERG b I OIRIES & OTE ME R BB K
{E2Z bkt &4 5 . Rinkoff B A& v ¥\ TR
W (B Y v AR ORERICHEI22CIEE LRY
SO LIS THEY RIREN S L UMM CtEB L
UBE) CRF L s A, ERKRESIC TIRMES LU
RPE s h b 822C OERKE CIi BEEENRDD
Rizh ot e Ui, ¥ A TRl BERR FEL,
PEDOBEIBEAE LIETHEIRK I h 0T, BTHT
Wz 3513 2 B OB IR T2 e » O EREIER
ERBLWH® PR CBAEKEEEREIRIEEE > TY
72\ 2%, Rinkoff 5™ O#i4 % X 0'Moorhead 5% £G4 5
#UCATIS CIRETRIRE & LTER (20~24T) 2fEAL




7.

APFFR T2 GM 20pg/ml BERIIMHE 4 BECa P, b, ¢
B L OP CH{LE 5 2T, GM 50pg/ml R TRE D
ERG ZfbxkLic. F@BFENRFFC BT GM 20pg/ml
EHRTRNRRCENFRRRERET RIS bhich i,
Boin  MEERPI SO EE L IRHAE & LT Staphylococcus
aureus, Staphylococcus epidermidis, Klebsiella pneumoniae B
r U Pseudomonas aeruginosa T £ 733 p'™~2~0 = GM @
MIC 3 Staphylococcus aureus, Staphylococcus epidermidis,
Klebsiella pneumoniae ¥ X U' Pseudomonas aeruginosa W%}
LTEhFh0.2, =0.1, 0.39, 1.56ug/ml THA™. ERG %
L OBBFEAICRENA LRI ERKA GM B 20ug/ml
(®53) & ki > MIC & DtLid Staphylococcus aureus Tidk
100, Staphylococcus epidermidis <Ti¥ =200, Klebsiella
pneumoniae TIL51¥ X ' Pseudomonas aeruginosa TiL13IT
ETH. L LWL TFHRREAOKERLFAKRTY ¥ DR
BERYEFOEEe PHATHI LICIEEXYETS. ¥k
EREFRE A OPAER ORI FEAEACEFUERNE
BB ET 20T, BRBEES L EEFC D ER%ES
»%5. RREREHDO GM O R X 0% O o IRR R B
FRIBIRVESLBECHE T 2METERNTIZ
Peyman 52X 53008 H 5. FHYIZHA Y 4 FIELTK
ik &R LB BT HRUBRMGE GM IiRinEE R R K
TIHRETY, W A BEECHREMICERE LB R, GM
P ENS Y RV EHEE L 8ug/ml THAE L.
Y DEERTIZ GM 25ug/ml Ll EDOBEI /e B & HBREHIB
BEoOBERZLRIE WS . LY RN PBEEE Y R
biz GM I (254g/ml) RAPEICHT 5 GM #° ERG % &
VRSN L S R0 B (20ug/mD) WELL, FEREIC
FERADD L5 H LB, LiL Peyman 5% EHRK
REPERICIREY TH D 2 E AR S h 2™ A B A K
THH, APFRTITRPERK E U CHEERREHES LA
BSS plus®® & AT\ B 2 &, GM #ERK M AR TI210
SETH o722 & FREAPFRTIIRKBEHEZREL T s s s
LR EPMEOFBRECHET AREROA—FHOFENIL D L
hizsu. BEEREIE LT Rowsey B ILIMHIRNK DHREICEEL
GM 10pg/ml % SRR TR TR EIBRMT & f7\ - REF7o#E
ReBro e L, HES" IMBEALCH T 28R T8
BT 4SBT OB (BSS plus®) dic GM 20pg/ml % &
U CER 50ug/ml # RV, +9 7@ 0Bl t@E L. e
LR B2 (X RBICHTBRIR P 415 L BIBGRRS Tt U % J
L GM80ug/ml 8 L U7 7 v F v 400ug/ml %2 L RETHE
(BSS®) I TEML, REWEIIEDNELEERELL. FT
DB X HIEAILE 5 15 IROMT- B F OB
WHIC GM 20ug/m! #&AT B4 ~<7— F® MA £/, 5
BRef 3EECHEEIL. O A B bRzl 5 . LI EDERRE
RBEG2 2 3 TRABRKICHEMN L7z GM O RER
R2THotedt, WIFnd b oBEDRITCHBKEREE T
b, L LA RO REER TS &, TIAEFORPIERRRH
BB\ IR TR TR & ORI S 555, GM 20ug/ml
B GM B & ARSI A FHE TCRBCEY T A RE
ERbhap.

RE MBI AL BET DI BT > TEETNEFH
E30BF B, Tiebb 1. MEOREERI SRS

REh, 2. BEBULIFRKRETHE0BTERETH S
2, 3. RREHAS T aBMED L LY 5 A EEETH D
THB. Thb X HVMEHERAKOFHEMIENELS &L
5. EFRBALOMEENBINCIZAIERN D 5\ X FHEPH
HOREFRILTBDETSH O, BFHYFIB L -EGZENC
L BT HELOBRIMBANZE O D OB THERS |0
B L OREBREOEBIRDBHEI I W ERG M3 iR O
BT FEROHBIZEILD & 5T B RPN T
FHEEDORES L 0% DEARZ M OHBHNC, fiERoHE
ARZ b VhBE L ORI MR A S W CEE O W REA
e HE LI RBAR P L2 ET5H4H 5 3h
HRETHDH. TOPCHERARZ P LOIABLIOHELIO
B BN EBROMAEREHATHZ EREE LWEEAT
W5, BEHEOEAIFAEFHOKBELH TS B L OHEA
B REETEHRETHD, MROmBRROREBE LT
FAEKIOR T AR A E M F AN OB HAE K 2 1B
BB RICHEIND B IR FHERNEA R T 5 508N
Ehd. LIATHIEIERE T = 20 FCERRT 5 BY
ERFEOEHIBRESEZ T LU, BA L v BT
HEUTAFv ) VifEE T Py BRE (methicillin-resistant
Staphylococcus epidermidis) 12 L HIRPIRDHE™ AL bh
B, FTOREOCRRA VYV ABHENOERIZ X » T Propionibac-
terium acnes T EDOBEMEC I ABREENTEBE I LB
o™, —J T AGs OEENEGA B LRk o =
FNANF—HHCONDDRTWERED L & TR Z OBENMY
MWD T, FEROBESHEIC X 5 EYIEC N LT AGs 1%
Tl bW, T THRERK TR DL 5 e ivE
BL, MIEM:R AR OBRCE LHEF IR OGEC )b
53 AGs (GM 100pg H5\3FEET ¢ 5 o v 400upg) ¥ L OF
VCM Img B8R INPAREERTWB™. —F, 25&5
DHETEABTHRFTH D LW EANR —=HEIh T
% . Sharir 5" 3RS TR EE DA AT —ERICE 3 R+
Tz ARPERTHEEZ PV TV vV b U s (ceftriax-
one sodium, CTRX) 2g B MR Z TV, Wl FAER
FUMmBERERL CTRX BEEHE L. TO/R, 5%
4. SHSMCRYF R IR 5. 9us/ml TH D, [RINIBED
HHEEIEL TV E WS . Wong S i34 Y ¥ % Alu
Y 7 5 v ¥ v (rifampicin, RFP) #5110 82 5.4 @ RFP I NEIHE
AL, RFP 150mg #4- 4 BEHIEE Cli 57 Kds OB Y
BEIESECELFAFNRL2BE L02.2ug/ml THD, D
PR AR e D TR D MIC % Forics@ LT
b E Lz, Wz bR 2 AR Z v B ORI IRA
LORBEY R THCHI D FEFCHH LR L5, £
ZT Flynn B¥ R ORFRBABIT 2 EAEEMEERA
KORBEAMTHEROEFHE S H1T5 Bk CTRX lg/
12hr % X 0° GM 1g/8hr DEFEAAEHER LTV 5. ITHB LA
X 5 ISV R Y R RE A B AKIC I L B R F IR T
MEREN—BE LR L, RBREDEBRESETCE VY.
—H TR ERF AR SRS ARCERE Y B X
T, o THAEROBFAHEPIEAD B\ TR F RN O
HIRREE e h ., — RS E R TRE TR 2, RATE
I OB T HARBER T, ERREAYBET
5. ZOREBEW X - TRINERIOHBMTFHENEAE (KHF
R EIFH GM TIx 100ug) 2 FEAERERETS. 20



934 !

I 5 el KIS e w STERLGEL L TRECEREAEL
TR e TR TFEIRFCEADLETHH . it
Cottingham &' (2 & v ¥ I RERIIT Staphylococcus
aureus 12 Y HIER AP ER X GM 100pg ERTFEMC 1 E
EALFORBDHRARA Lz A, BOBERE24RERLIA
CRTFEREAN TR ST IEDTH S, EBHEARN
BETIE | BOMTFEREATREBRERZ» s 7EV 5.
Davey 52173 ARAK TIXRALEELT 2D TIIR
R ARBE*ESHBRE TRFEI LI LAEETHILE
%, wHFR B\ CEERMIZ Pseudomonas aeruginosa ¥ X %
BRKkT BRI CHERSKRREH» HER b HEHKC GM
1,000ug RS FHREA LB L. TORE, BAKEET
AERHWTHRARERELIhRr otV 5 . BIELT I
SRRIRAD SEFALERL, AL EDRALOBRELLT
T UIBRNT & PRI 5 0 BRI L JRAERE 3 HELRIZAT S
NETHD EHE L. Laatikainen S 1 12FOMFHRA &
ERFEERLIT, £0 5 BLI0RS0. 1L LoD 2B &
L, REE2ARRIARCR FHURTZ BT Lz 5 fleplT
0.1~0.6DE & B DI L, 30~488RILL_EEE L CFi
L TRTRED S B 2RAKBE L, RURTGHFROBAY
BEE L. DX b —RCHEERAN g —BERETHhITE
DHEMZEETH Y BREAEBIBEEZATRIIARTHHD
<, BAKIHET5 RHZE R & CRIGRIE DRIV b TIC
BAPALEATHB.

#® E

Ry v 2 =4 v v (GM) ORFHREAMEBIC S LiET
M H D\ LIENNEEY, YHFOEERD DI TFEL
BBz 3\ C, ERG D a ik, b, OP ¥ X U'—HDEBR T
c ¥, VEP e b U Rk e gE s LTHRE L, TR
DREREBI-. 7o GM WTHRN 1 EEAKRORA GM B)
B, GM 2EEAK IAMEEL L b CBRNEREP~O
GM NSRBI 3 13T 8, B2V 3T AR EIIRRR K &
s X OCRTF YRR GM 0258 5217, GM DORIE K
LR FER~OBTIE L THEBHL, UTOKREYE
.

1. E#IB~D GM 80ug M F#A 1 BIEA TR R X
CEMMEEZC B Thall, b, cERIO OP LUK
VEP DRI EA LB Lk oic. FRBRFIC
B RARIC LR E AT kA b hich » . WF&Y)
BRIE~ORED GM BT HEHNEACEVTHRAKOERT
ﬁﬁf:.

2. EWERE~D GM 160ug B TR 1 EREA TIRFE 5 T
FR2JETHEAL 2 @A ERG A4k Lic. GM 200pg 1 [EIEE
ATREAS IETES LU OP REEHE L, AENR
M DBERAERA R ST, GM 160 35 X U° 200ug M FHAPIE
A k% ERG F{borITiZEMNERE B TRIEEHR &R
ThondoT.

3. EHBR~D GM 240pg FETHAF 1 EVEA TRIEALRH
(2~ 3BM) b ER\IIMA Lic?d, VEP ORMIRSE
BILE L Lt o, BUHERETIMTFEREAR2BE
# T2 ERG 13144 L, ERG B/ RTMHTH - 7.

4. GM 400ug WTFERN 1 EEAOREMBIZE T b EIRE
BEHCED Lz, o BIBIRCREAS B WIxEd L —EH

Bt bhieh -7, VEP RS IT GM FEARIZ It
HRBICE L ETOREEAY R LI EBER LA -,

5. By 4 FIEEBR~D GM 80ug THER 1 HEA%D
TN GM BEOEFINIHSIFMTH - 7.

6. GM 80ug REMTHRNEATIZ 2 @MBEEAL 3 BML
WL 2BHEW bED BT OP OBREOESSHALR, ¥R
Nz 3P 1 T B CHEAR 1E B ORERER ThAas
AbNiDTHEERKLETRRE GM FEAXHER S & 0@ 5
RETHY, FIXABEEARTICLTLEEARDOBREL L)
FRVSIERLTRETHS LEbhi.

7. GM 20ug/m! ERAEER CHRS FEDBRAE 48T ca
B, b, clI X0 OP WKITHBIRE I3 LA ERLITA
bhichoTe., MEENCLREXRDAIEN 72, GM
50ug/ml [RAIER TIXRE T HAEIBREE 1 ~ 2 @ CRED bk X
U° OP DOEanias b e sy, MEAEMCIE LA REIAL
nich -z,

8. GM 5mg/kg & H# 5B KT AW THBUBEROMF4
M GM BERERREUT TH - 7. Kbk k L OHTHEY
BIRTIRMEE H ARG CHE 4B THTFHRK GM 08
gD bR,

9. BEAER¥NR IUHEREMNREEYEECTS L, ¢
FIESEAAORBEENCACOINERTHAEARLL
T, WEEOBEEM D, CM 100pg ¥ HEEST S . ¥ RTH
PR OB IRREREICENT A GM BE & L TRKOE
B 20pg/ml L BNE TR,

# 33

L 5 wiES, MRS, HREYE Y ¥ Ui BETH—R&E
BROBBELBEFET. TLAMRCIHAIT I E LI UEERHH
At WTFBTF¥E, AMRHEE L, MRt Ras LT,
FETHGKGEEREOERBEL - BEOFRIC OV T ORI EH#
HLET.
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Abstract

An intravitreal injection of antibiotics is an important treatment against bacterial endophthalmitis. However, the nontoxic
concentration of antibiotics for intravitreal use has not yet been established. The present study investigated the acute and
chronic effects on the retina of intravitreal injection of gentamicin sulfate (GM), one of aminoglycoside antibiotics, in normal
and vitrectomized rabbit eyes. The effects on the retina were evaluated by the in-vivo electroretinogram (ERG) (the a-wave,
the b-wave, the c-wave and the oscillatory potential), the visually evoked potential (VEP) and histological examinations. The
intraocular pharmacokinetics of GM after an intravitreal injection and the effects of repeated intravitreal injections of GM on
the retina were also studied to estimate appropriate time interval of GM re-injection. In addition, the vitrectomy was per-
formed using a GM-containing intraocular infusion fluid, and the toxicity of GM in the infusion fluid on the retina was evalu-
ated electrophysiologically and histologically. The concentration of GM was determined in the aqueous humor and the vitre-
ous humor of normal, vitrectomized and aphakic/vitrectomized eyes of albino rabbits 1 hr after intramuscular injection of 5
mg/kg GM. Non-vitrectomized phakic rabbit eyes intravitreally injected with 80 » g GM showed no changes in the a-wave,
the b-wave, the c-wave, the oscillatory potential, the initial positive responses of the VEP or histological findings. An intrav-
itreal injection of 80 g GM into vitrectomized eyes had no toxic effects on the retina. The half-life of the intravitreal GM
concentration after an intravitreal injection of 80 x g was about 31 hr in albino rabbits. Repeated injections of 80 g GM at
the interval of 72 hr induced slight changes in the ERG, and thus should be clinically avoided. The ERG was eliminated 2
weeks after an intravitreal injection of 160 g GM in 2 out of 5 rabbits. An intravitreal injection of 200 « g GM eliminated
the c-wave 1 week after the injection, only slightly diminishing the b-wave and the oscillatory potential. An intravitreal
injection of 240 x g GM irreversibly eliminated all the ERG components examined. The initial positive responses of the VEP
did not deteriorate with an intravitreal injection of 400 g GM. Intraocular irrigation with 20 . g/ml GM caused no ERG
changes after vitrectomy and no histological abnormalities. Intraocular irrigation with 50 # g/ml GM slightly diminished the
b-wave and the oscillatory potential 1 and 2 weeks after vitrectomy. The intravitreal GM concentration was undetectable
(<0.3 x g/ml) in normal and vitrectomized eyes after intramuscular injection of 5 mg/kg GM. However, GM was detectable
in the vitreous humor in aphakic/vitrectomized eyes, except for the eyes one day after surgery. Judging from the most sus-
ceptible ERG components and histological findings, the author recommends 100 . g as a nontoxic and therapeutic dose of
GM for an intravitreal injection in the treatment of bacterial endophthalmitis. The GM concentration in an intraocular irriga-
tion solution used for vitrectomy should not exceed 20 z. g/ml.



