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Penetration of Antibiotics into the Vitreous Humor in Man

Makoto Tamai, M.D. and Toshiaki Abe, M.D.
Department of Ophthalmdogy Tohoku University School of medicine

Abstract

Using newly invented method for collecting vitreous samples, we examined the permeability of
antibiotics across the blood-ocular barrior in human eyes. One of the advantages of the present
method is that it yields sufficient amounts of samples. This makes it possible to examine and compare
the permeability of multiple drugs with the same sample. We studied two antibiotics, Flomoxef Sodium
(FMOX) and Cefamandele Sodium (CMD) with proliferative vitreoretinopathy (8 cases), proliferative
diabetica retinopathy (8 cases) and simple vitreous haemorrhage (9 cases : including 3 cases of Terson’s
syndrome). A considerable amount of FMOX was detected in the vitreous sample and the permeability
of FMOX was 50% better than that of CMD. Permeability also differed recording of different ocular
diseases. The amount of the drug was lowest in cases with simple vitreous hemorrhage, especially in
Terson’s syndrome (p<0.05). This is reasonable as the blood-ocular barrior must be less disturbed in
this disease than the other two conditions. (Acta Soc Ophthalmol Jpn 94 : 219—223, 1990)
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Table 1 Penetration of Flomoxef Sodium into the
vitreous humor. The drug was intravenously
administered two hours before sampling. (VH :
vitreous haemorrhage, TS : Terson’s syndrome,
PDR: proliferative diabetic retinopathy, PVR:
proliferative vitreoretinopathy)

Case Age/Sex Diagnosis Lens Co?gs?;:gt]son
Vitreous Serym
1. 55/M VH + 9.46 13.9
2. B5/F VH + 0.61 57.6
3. B69/M VH + 4.29 251
4. 13/M VH + 1.26  55.6
5. 51/M VH + 0.43 144
6. 59/M TS + <0.1 54.5
7.  40/mM TS + 0.16 9.13
8. 59/M TS + 0.13 18.4
9. 55/M PDR + 1.24  6.05
10, 62(F PDR + 182 =
1. 47/F PDR + 3.89 332
122 B6/F PDR e 1.53 144
13, 70/m PDR + 6.06 28.8
14.  46/M PDR + 2.49 59.6
15.  39/F PVR + 0.32 3.52
16. 32/m PVR - 3.40 44.4
7. 74/M PVR i 1.07 62.6
18. 60/F PVR + 281 125
19.  18/M PVR + 0.98 14.7
2. S2F PVR + 2.17 63.6

Table 2 Penetration of Flomoxef Sodium and
Cefamandole Sodium (CMD) into the vitreous
humor. These two antibiotics were intravenously
adiministered 1g each and two hours before sam-
pling. (VH : vitreous humor, PDR : proliferative
diabetic retinopathy, PVR : proliferative viteor-
etinopathy)

Case Age/Sex Diagnosis Lens Concentration (ug/m2)

FMOX CMD

V'itul‘ﬁ]%urs Serum Vrilgfn%”rs Serum
1. 69/M VH + 1.20 14.1 0.38 6.98
2. 49/M PDR + 1.79 45.9 1.08 53.8
3. 52/M PVR + 3.38 39.2 1.19 50.4
4. 58/M PDR + 1.49 9.12 0.68 9.66
5. 42/M PVR + N.D. 6.55 N.D. 3.31
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Fig. 1 Sampling method of the vitreous humor.
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Fig. 2 Chemical properties of Flomoxef Sodium (FMOX) and Cefamandole

Sodium (CMD).

AL, BEEIHEBGIAOH =2 —-vEEEL, £
TEIEHRL OB TFAIBRLY T BRLA
BT, RIRRCERI L 7o M0 & 8 U Al i &

EBIm—20CIBRIEL 7.

HRERRCNERE  FREHER, 7%
7+ Vv a (FMOX : 74~ 1 v®) 2g CFilEE
URT 1 REEI30 40 2 5305 T SiEsE L, M ERo
BREL, MDA AEE AT 2 R 5 2 BERI304
¥T& Lz (Table 1), B&XE. Coli 7,437F %5
B &9 5 EMFRIREEE O agar well i X D RIEL
fo. ERFEAC L - TRABTICELND L HEH LR
ATHDBFMOX lgb 7 7= F—AF b I v

& (CMD: 7 7 F—nA®) 1g %8 L T304 LI Iz
5 U (Al o Wefe] )08 <, S T A & Mg 2 BE L 1o,
SHEOHAMEY BT 2HECE, TOoRER
HPLC #kic X b Iz L 7= (Table 2). fhoHIFELE
B 6 M RLET R AE R o B ic & - 7,

I # *

FMOX Biffifr &5 U 7o 35 & o M & % B (365.6+
85.0ug/ml, f§TFHErhipE22.224+2.28ug/ml TH -
o, TREEMINICH TS &, T EHIN2.06+3.09
pg/ml, SRS RS ARIEAES . 84+ 1. 68g/ml, H4Jf
MBS TR BIEIEL. 8241 . 12ug/m]l T#H - 7=,



222

FMOX & CMD # & «1g ¥ >fH L7z & E OIMLF
B O T, Table 2 i d & < FMOX
A%, 23.0+16.3xg/ml, 1.57+1.09xg/ml, CMD 23,
24.8+22.4pg/ml, 0.786+0.615pg/ml TH -7z,

v % i

A, i pEORRG, BAERSREEC
fRic, Mg > CREShTWBZE0b, L L
RPN RN RAEE, FEBERICEEEZmNLS
LEORPTHHHEZD L& EORILERLEE LD
Wiekdlchs, ToRRYAY, BTROEVWHE
HEFEHALTWS L, iz MBERELAESTH-T
LIRA B ESTHA 5, BAECHT, EHoR
ABTOMRE, & LTRPYAVTIThhATERL,
LA LEoREMiziEZ AD LR TE DY, ¥k
EEBOEFAYEHCRLADEZ EEARTETD
5. b PRI AR EE R WERR, ToERL
B oTFTEFRTERLVZ LA RESEELT
WHEBEBbRD, Foic®, b MR B FEEA
OBITIEFEEFA B TV, Rubinstein 5 i
Gentamicin OB FEABTEZRE L TV 50, 0
FEE, ERET oM TEEEE L o TR 5
B HETHY, o TR ZERECHFED
£z b, LobTTEF~0lkoRERoBTLIN
FTHz LR, FDiHdE FIZHITHE
PO BRABATIE BRI AP EF iR R E S
KHiBEAEHWCRALh TS, icfix &L
fo, EHEFfLichd T 5 MEHEOBE, WTFEUHR
BB FIA L T — 7 AT E B i H R
W TR AR T 5 R, b oS RETH
B, REBEHENGFEL VWS OMTENRE Y
RERLCuvig\nZ &, ST ETBRE LTWBEE
iz, I FROERE CHlD bh A LD - 1,

1. WFFERFRAEIOVT

S~ PR L., ZEL2CilTR2EDS
CENHEAZ LGt RS2 -V
WM oH—F AZTHREF LR UREZ+ » b L, EFE
Hyf—EF4 bFAFRBALLDD, BREAAL
ZHI o, ISR T AR IC R S R T A B G T b,
BN L, o loREDORI X TEETHEM
FHRLTEL &, MFERERGITHICLLR-T
EENAD, EHEABELICS SR THHEEIMET
L& w k5|35 £ CRERC BT 5 2 LAk
7z,

HIRESE 9% 25

2. MiFs & UHFHRBEDATDEIZI2VLT
ERFER OB E R, FRBCEXShLH, 1
W30 X hBARA L, 304 C L, AlEhathtk
2 B TR (T & M) 2HERT5 X 51T
DTt Lo, FEIRTE, WALATREERL, B
FOFIEATFEE S DT EbED, FioAMHE
DR ELHBICE—BICHEILWEDZ b, hix
hoASoXRHTLESL, EbKE, SEDLSIC
WFHEM L LE LT 5 L5 REERMNEET, £0
FEOBRERTRENAT A 708G, EOBTER
CTHEA DM — R A8 O T REA~BTLTV5 5
X, EfBCRT-TwAEBbRhE, Tolkbhek
HELDTHRATSZ LR T - TBITE (%)
RS F- R B / i B X 100) it 5 = Lk
BeEEZF, LaL Table 1 X b #EBREWZ &1,
# — v VIR X AWM, 3HE b
s O T T AREE AL bRt o, 0D
7o, Th b OIEFIT40~50 5 O IEHBIC k5
FHEABTE b oBERML TS0 LB Eh
b = o DIEFMECHENBITRLAEA-L (p<
0.05). FhLADREFTETIL, T OFHM BT
eEr BB L, FMOX #% %) T 72 \» Pseudomonas
aeruginosa % Enterococcus faecalis % B X [ f} G4
fEIc % W T 5 HEELAEO MIC 2B EL T
WHZ EARERLY,

3. FMOX & CMD OBTEMEWIZOVLT
4@, FMOX & CMD # 6 U &R HES L,
EAZ N L THEORELXREL, &4« 0R
ABTR B L, £ofR, FMOX ik CMD i~
50% LB BT L2 L5 -7z (Table 2), ™
EoBER BT 5 L, Fig 2IcRT28, £XF
BIcks S & O ovostic, s h Bizo
TWw5, BFRBECETHIEEDEN LW Evb, BE
DEZAH, FOBTREDENRICICHET SO
BThsH, LaL, CMDckF s MIC O5Mi%x &b
LD, FMOX® & I3IZRESEOREXNELETHZ E2E
%25 EBABTO L FMOX 24 X b R38R £
NAXETHBZEXRELTCWS, HAOPRBIZL B
L, WTHFEMEBoOM T EZE R TIRANEOER O
BRI LD 5% 2 T, BAFMEE, 270 ) g —R
MoOBEEAMET L, MERS 2 BB FERIciA
TEHELEZBIBEY, BictoBR Mk 2 EEO /[
B L, FOeBRALCIRAFMREORETHIC
i, FARBEOFAHEY AL T OE—REE



FR 242 A10H EFNORABT—E D 2 —WSTHABT - b 223

HOEBERXABATALDLEEZLRD N, TORER
BENPDDZ EXSEOFHERILTELTWS,

Leopold, IH, Burns RP, ed, New York, Wiley,
59—72, 1976.

X ik

1) Langham M : Factors affecting the penetra-
tion of antibiotics into the aqueous humor. Br |
Ophthalmol 35: 614—620, 1951.

2) KAEX  fiMFAOBENBIT G & EE—. ]
B 31:49—55, 1989.

D EH B EAOBRABTEAERo—Hik
—. HRES 81:143—145, 1987.

4) Maurice DM : Inhection of drugs into vitreous
body. In Symposium on Ocular Therapy. Vol 9,

5) Rubinstein F, Goldfarb J, Kerem G, et al:
The penetration of gentamicin into the vitreous
humor in man. Invest Ophthalmol Vis Sci, 24 :
637—649, 1983.

6) Chemotherapy 35(S-1): 1—128, 1987.

7) Chemotherapy 27(S-5): 29—111, 1979.

8) Tsuchiya M, Tamai M : Biochemical charac-
teristics of intraocular fluid after vitreous sur-
gery in the rabbit. Invest Ophthalmol Vis Sci
Suppl 97, 1988.




