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RETESC L2 CTM OBRARBITARET 52120, BAES L UEARERERFTEOMATIZ, 10, 20%
U40mg/0.2ml ZZEKD I DT TS L1, 1) BIBK~OBTRE G, H58KREHCENL, BIRTE
5110, 20, 40mg T &4, 6.0~13.0ug/ml, 7.0~57 4ug/ml, 3.3~83.7ug/ml OEE (= H -1, 2) ¥
~OBITREE, R, H5RERFHCEML, #ETIEHI0, 20, 40mg TRE %2, ND~0.13ug/ml, ND
~0.63ug/ml, ND~1.8ug/ml ®&EBEI=H -1z, 3) CTM lg #iFDIHESOEKIEITIZ0.27~5.5¢g/ml T,
RIBETEHL NEETH-1-.4) BIFEA L LTI, 8 ~14% IREIETE, FOK SEHBEORAD A LRI,
WTFhBELOERTH- . LY LISBAER T 5 » HEER BNt 2 @@ H 1. LLEOFERL N,
BABITTLE L 12158, CTM lg #FE(CE~#ETiE5 310~40mg TH, L N EBECRIBKRIIBTL,
LYy s R LRBREDHBOREBOAD EEA LA, $1-, 20mg UToHRETHAEEIERRL V., (B
BE 91:785—793, 1987)

F—T0—F €T7FF7 L, BABT, BRTESH, BER REVE

Abstract
In order to investigate the intraocular penetration of a new Cephem type antibiotic : Cefotiam
(CTM) by the subconjunctival injection, we injected doses of 10, 20, and 40mg/0.2ml water to 37eyes
in 32patients with cataract or open-angle glaucoma. The results were as follows : 1) The penetration
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level of CTM into both aqueous humor and iris tissue was increased dose-dependently in proportion to
the concentration volume of injection. 2) The penetration level of CTM ioto aqueous humor by
subconjunctival injection with any dose was significantly higher than that of CTM by intravenous
injection. 3) The rate of patients who suffered a minor local side-effect also increased (0~26%) in
proportion to the injection dose, within a week after the subconjunctival injection. These results
suggested that the subconjunctival injection of CTM under 20mg may be a clinically useful and safe
method, since effective bacteriostatic concentration in aqueous humor could be obtained and few
patients suffered minor side-effects. (Acta Soc Ophthalmol Jpn 91 : 785—793, 1987)

Key words : Cefotiam, Intraocular penetration, Subconjunctival injection, Side effect, Antibiotics
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RREFSEORER > BINT 56, Bhi BN
BEhED D, EBRCEOEREESBTTINY
5, EERENCEBELTMETH 5,

L =57, Cefotiam (CTM, Pansporin®, ZEHHIE
f) 1, JTHE, #2 th8 Cephem R EME & L TH
Fah, & 1H#4% Cephem Fliztb~, 77 s[BHEY
TRkl 77 sEHEBREHCLBEVCHENE R
L, &8, BEEETh, KBERNCERIhT
W5, CTM oRAB T L T, JEviciE, e 5Y
T Y FRBCHEWT, HELBETORRIRE X
ATVA, LaL, CTM OS5 FESZE L ToOWFE
(L, ERYC S BRI TR Ty, CTM of
BETHHC L HRES~0BERTYHETS Z &
i, ThlcS HWER D EE LIS,

FrC4E, Hxik, CTM & ADFERIER AR T
EHZPWTL, 1) £0O/BKEME~OBTRE >
EL, BREBOEHICLHZBTRE RV AL,
2) BIREHOBEOBRABTILERETEHOHE
DOIRABTOEER LR L, ¥, 3) CTM O
TS X BEIERI LT H e L,

| | i} &

MHR RN, FEAMEPE E B A
HNEOFMTFELERMTR LS, BEHEXCTM O
RETESESEC L > T 3Bicad. CTM 10mg
FEBEE T TR, SERR 4358 D HB4RR (62 + 145 ¢
Mean+SD) T, B#% 54, @2 chs. EBIX
BIREABHE4AFIAE, ARE2A2ETH S,
CTM 20mg #5811 9 FI1IE T, FI2625% 5> H 935K
(TB+93%) T, BH3IG, LH6flTHs. EHET
RTHABETH -7, CTM 40mg #5812 17190
T, FRIISLERAGTIR 65115 T, B9,

ill

LTS HITHE, BREXTNTARETH -, W&
BEOMITO[MmMEYK, CRP, A/G k% Table 1127
3. BIERHI2,700~8,800/mm? ¢+ < CIEHEH
Thote. CRPIR1FlIC () 2BDIDOART, D
TRCE (=) Chote, Fih, A/GH0.85~1.76
T, TRTIERER#SEBACS -7, 32604 2 FliBiEeE
BETH-12, WIFhbav e —nLEBFTH-
fo. BE M AN e EORELZITE
57, FRCTMOBEAT A FHEBEETHBZ &2
- 0% el

BT ES S RIRE RS TSN, MR 2 %
Lidocaine T sifRFEr 17 - 7%, CTM o5 %10,
20, 40mg © 3PS T, WTFhd 6 o AR X
h3mm BN BRI, BRI PITICAeB X DL,

Table 1 Subjects

T
Patient | pisease |Age & Sex | WBC | CRP | A/G ratio | D982 of
1 glaucoma 52F 4900 | - 0.88 10mg
2 " 55M | 8800| % 1,03 "
3 72M | 5700 — 091
4 " 43M | 5800 — 1.20
5 cataract BSF 4700 | - 0.87
6 " 84mM | 6000| — 113 "
ki " 60M | 4500 — 121 |
8 72F |7000| - 1.76 20mg
9 u 62M |8000| - 1.74 "
10 " 88F 5200 - 1.41
11 i | 74F |4750| - 1.41 "
12 " | 78F |7000| - 1.12
13 " 74 F 3100 - 0.85 “
14 " 93M |[6400 | - 1.13 "
15 u+DM| B85F 5300 | — 1.03 "
16 « | 71M |6200| - 1.41 40mg
17 " 65M [5080 | - 1.67 »
18 " 55M | 4500 - 1.44 "
19 | w 72M | 4800 = 1.21 "
20 #40M| B5F [BOOO| - 1.00 "
21 " 73M | 4500 - 1.17 "
22 " 72F |2700| - 1.25
23 “ 53 F 3900 | - 0.97 "
24 [ 68F 5000 | — 1.26 "
25 | 78F |4200| - 1.50 n
26 " 70F 3300 | - 1.10 "
27 » 79F |4350| - 1.23
28 " 41 m 5800 | - 1,15
29 " 54M |7000| — 087
30 " 51F |5200| — 1.16
31 " 61M |5000| - 103 | 2
32 [ 79M | 6500 — 1.12 | Ciaoe

Abbreviations | DM = Diabetes mellitus, R =Right eye, L =Left eye.
WBC =White blood cell, A= Albumin, G = Globulin
s.c.l. = subconjunctival injection
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foIE i s X 5 ICEEEL, 216Gt FEIAL
R TS 21T 7 > 70, tEHER0.2ml & L, BRI
KA Az, CTM #5810, 20, 40mg T
TS pH (2, £46.3, 6.3, 6.5C, BEE,
482, 3,6 ERAEKCHTAH ThoT,
LT, MPciiER I rEiL, Rk
B FEEHEE X 0 B T TR (BB T s
AR AME Lic, - oI, 305E%E
BELich, FETXE—RELTEPOELOX
B evbo L L, fiEKE, BREEFERHIC
MEOMoE=HEm2 RSB TR
Trabeculectomy iz @B A2 THH L Ao, T
B2 MEORA Y EETT, 276G $HERIBENICHAL
T, #0.1~0.2ml FHR L7z, WL, HRBERBEMNE
F 7oL Trabeculetomy fiisFICWk L, BRSO
3 %t F 578, Cellulose Sponge @ T, FHIZ
Hotcbortiks Lic, MiBEK IREELHIZ—
20CLATT T, MEREE CHEEERE L.

BiRES CREER EEVEEOPILEYD
CTM 1g BHEO X RIEFNL, 226124 B THh - 7=, F#h
X605 H 581 (T4+ 63%) T, HESH, @HE17H
THb, EEITCTHAETH - . firaiic CTM 1
g Z20ml AEB AT EEM UEIE Lz, /a0 & Rk
i, firriciiBE K 2 EREL L, R EIR L hERMmL,
FRoETEER L D SEEICE TORM (8 SRR
fE) #AELE. FEHIZ, ZoREII0sH>EEL
L7c#s, E4oidboEibtfBivdol Lz, #
fRifiek, AU —20CLLUFolemnicmiSEReEL, Ml
ERCHHOR, MESBELb OBk L L,

BEAE CTM BEEIEE, Agar well EY%
THEY L, BEEE LTR, §iEKS X CICEE
b o BEERIE 22 Proteus rettgeri ATCC 9,250k
A, FriiiE e o #EIGE: Proteus  mirabilis
ATCC 21,1008k % Fi 7o, ERHEMIRIER O 7o, i

Cefotiam O #EE T & IZ L 2 ABRSHEB~OBTICoWT « EEf
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CTM %1/15M V v EEfEf# (pH 7.0) =% L, 800
pg/ml OEEREFTE 2 AL L e, UK & WREME D
BT, £oREREY & 6121/15M U vE
B pHT7.0) 2AVWTERL T, EEFFRERY
fERE L7z, ¥i, MiFdoBERNERCE, ALE
HEJFIE 2R AE I 75 T 7580 L 7o I I 26 SRSV & (R RE
L 7z, BB ARE R, 2, 5000045155 FliE.0 58 o #
FobEFAiEE L, UEABOBE L, #E0K
BEOERICLAEROENBITEEOIEL X4
LEBAELD, Thif/RicT 5 iod iy o
#1/15M v v ERIESETHE (pH 7.0) 0.2ml 2N, ¥
BEALL, MU <2,500EER1557 MhiE O a o, o
EFakmg L, mFgRER, REOLECHFRLE
FEBIE 21T - 7o,

BEK LIEFESERVOECTRLBTRED,
(ug/mITHFR LA, BRIERFREL, 0.0313ug/
ml T, ThUToREOCHEZHERALT (non-
detectable, ND) & L7z,

BlfEA RIFERE, £8ER:LTiRyay2, £
HGORECEFER SR LD BT, REFOERE LT
i, RETRIRRE, Fofn, MR Y L Lo, REFRERE
SERELD 6 BEd B 12RFIC A - T ET1/28 B LL Bz
JEA LI D%, SERMGFHREEY I 8o
FEMl & AT, 6RFTEBEL2ZRE EoboE, ¥
PoPOEE, IR TS METRE O AIER 0 A, &
HECHFR T3 RHREERE Y a1, ChbofER
FERFEHEL b 1M THE L.,

HEtnrE CTM BEFHEEDSFHED 58, ND
OEELT, SREEOMBEFEHESL L1,

Im & *

1. CTM 10mg O#EETEHOIFES 10mg HET
HEENL 7O 7TRRICHETT Lic, BABTRIM3BTH
TEL, fElE TS SRR E3045 20 510045 O & E

Table 2 CTM 10mg s.c.i.

Aqueous Humor Iris
Patient No. | Age & Sex | Time after s.ci.  concentration | Time after sci.  concentration
(min) (ug/ml) (min) (pg/ml)
1 72M 30 13.0 65 ND
2 69 F 57 6.01 62 ND
3 84 M 100 7.67 105 0.128
4 52F e == 30 ND
B 55M = — 47 ND
6 60M o - 100 ND
4 43 M = s— 120 ND

ND ! nondetectable

s.c.i. . subconjunctival injection
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Fig. 1 The penetration level into an aqueous
humor by subconjunctival injection of 10mg with
Cefotiam (CTM).
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Fig. 2 The penetration level into an iris tissue by
subconjunctival injection of 10mg with Cefotiam
(CTM).

Ailk=EE 915 8%

T, EH62.35TH - 7. BARBITREZG.01~13.0
pg/ml OFFEIZH D, 304EH peak [EX R L, F
8.89ug/ml TH -7 (Table 2, Fig. 1), ¥~
I 70 7THECRISE L, 508 T HESTEERIRR (2304
M B12040 0@ T, SFHT5.60TH - o, MEBTE
X6 6RAND T, 141D ZA120.128ug/ml
(1054-1&) T, ¥#90.018ug/ml TH - 7= (Table 2,
Fig. 2),

2. CTM 20mg OB T EHOBES 20mg FHET
HEHE 9 BRI REFT Lic, BABIT 4014 ECHl
AL, AT S BRI R 21157 B 55640 TH Y
30.35 Thotc, BRKEITERERT.0~57.0pg/ml @
BB b, 564-EH peak [ERRL, F521.98ug/
ml TH -7(Table 3, Fig. 3), ME~OBTIZTH
10HRCHlE L, #518E FEHEEmEERE 6 70 H635

= 100+ AQUEOUS HUMOR
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Fig. 3 The penetration level into an aqueous
humor by subconjunctival injection of 20mg with
Cefotiam (CTMD.

Table 3 CTM 20mg s.c.i.

Aqueous Humor Iris
Patient No. | Age & Sex | Time after sci.  concentration | Time after sci.  concentration
(min) (ug/mi) (min) (ug/mi)
1 74F i | 7.00 42 0.068
2 79M 25 156 32 0.454
3 85F 29 8.01 —_ —_
4 93 M 56 57.4 63 0.244
5 72F — — 6 0.037
6 62M —_ —_— 12 ND
& 72F —_ = 29 0.629
8 88F — e 33 0.045
9 74 F = == 37 0.061
10 88 F _— -_— 38 ND
11 78 F — =t 40 ND

ND : nondetectable

5.C.1. . subconjunctival injection
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Table 4 CTM 40mg s.c.i.
Agueous Humor Iris
Patient No, | Age & Sex [ Time after s.c.i. concentration | Time after sc.i. concentration
(min) (ug/ml) (min) (ug/ml)
1 65M 18 3.29 21 0.533
2 79M 29 83.7 34 1.60
3 73M 358 43.1 38 0.326
4 72F 38 12.4 42 0.134
S JOF 48 54.9 57 ND
6 E1F 50 11.0 100 0.2186
75 71 M = = 16 0.596
8 556M — — 25 1.84
9 72M — = 35 0.368
10 B85 F — == 35 ND
11 S3F = = 42 ND
12 FARY — — 44 ND
13 68F — — 45 0.063
14 78F — = 50 ND
15 68 F — — 50 0.040
16 79F — = 58 0.033
172 41 M = — 63 ND
18 54 M =5 - 83 0.534
19 61 M = o= 133 ND
ND : nondetectable s.c.l. | subconjunctival injection
o IRIS o il AQUEOUS HUMOR
= . E
£ CTM 20mg s.c.i. 5 CTM 40mg s.c.i.
E X
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Fig. 4 The penetration level into an iris tissue by
subconjunctival injection of 20mg with Cefotiam
(CTMD.

DOEET, FH33.20TH -7, MEBTEER A
3HR2 ND T, % peak {E#30.629ug/ml (295-(E)
T, F#H0.154pg/ml OBIT xR 7z (Table 3, Fig.
4),

3. CTM 40mg OEETEHNBE 40mg fHE T
ESHIITHFIMRICHETT L, BRBTIL 67 6 IRTH
SE L, FEIE T 1 B BB X 18 45 2 B 504 D B T,
F36.37CTh -7, FARKBITREX3.29~83.Tug/
ml OFFH b, 2977 peak AR L, FE934.73
ug/ml THh -1z (Table 4, Fig. 5). ME~0BFIL
17HII9ER CHEIGE L, F51E T SRR 216550 &
1335 0#iHE T, FE51. 15 TH -1, WEBTEE L
T4 7HRAND T, #® peak f##31.84ug/ml (2545

Fig. 5 The penetration level into an aqueous
humor by subconjunctival injection of 40mg with
Cefotiam (CTM).

E) T, F#90.33ug/ml O#H1T % 5RH7-(Table 4, Fig.
6).

4, FIRTiESC lgB T NDEKBITO LR
CTM 1g Bt 22(lic T L7, BARBITIR22061241
TRIE L, #i SR a3 2 H465 T, F#425.7
GCHotc. BRKBTREL.27~5.5ug/ml OHH
T, 184EA peak xR L, F#1.87ug/ml TH -
o, THOOMER, BEALPEETESRCLAEKR
BiTEIC e, ERIC{E(ESS » 7=(Table 5, Fig. 7).
1z, RIFKERHURY & RRC220124ERM L, #IEE
Bl (BRifn) W34 45460 OFE T, E¥26.3
FTH-t., CTM ofiE L, 41.4~155.0ug/ml
OFEECH b, Fi84.1ug/ml T, BE L L7305 (E
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Table 5 CTM lg iv.i.
Agueous Humor Serum
3 Body Weight : - : :
Patient No. | Age & Sex L )Ekg)mg Time after ivi. concentration | Time after ivi. concentration
(min) (ug/mi) (min) (ug/ml)
1 T3F 425 13 0.7 13 114
2 65 F 66 15 027 15 124
3 7TSF 53 15 0.81 15 108
4 80F 59 17 0.67 18 87.4
5 80F 375 17 1.05 18 155
6 T9M 61 18 0.94 18 76,58
7 81 M 45 21 1.06 21 68.0
8 74F 49 22 0.94 22 951
- o 39 23 3.3 23 96.6
10 785 F 40 23 3.01 23 114
11 81 M 45 24 0.95 24 547
12 79F 37 25 2.21 25 81.6
13 T3 F 39 26 1.16 26 822
14 71 F 55 26 047 29 53.1
15 77F 37.8 27 1.92 27 112
16 73M 41 28 3.32 30 74.2
4 73 F 425 30 0.78 30 75.0
18 70F 53 30 109 32 70.0
19 61 F 372 31 5.50 31 90.8
20 80F 44.5 32 4.04 33 76.3
21 7B F 445 a5 1.56 37 57.1
22 73 M 60 a7 5.44 37 57.6
23 72M 58 37 1.49 a7 53.0
24 60 F 45.5 46 1.90 46 41.4
Lvi. | intravenous injection
= IRIS = 100 AQUEQOUS HUMOR
E . o
5 . CTM 40mg s.c.i. W CTM 1g iwvi.
g 2
. 80
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z 3
& e &
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o 1 =3
IE =z
& & 40}
o =
= [}
8 = o
0.50 - )
. 20
.
. § o
0 Pl 0_-.&! L L
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TIME (minutes) TIME (minutes)

Fig. 6 The penetration level into an iris tissue by
subconjunctival idjection of 40mg with Cefotiam
(CTMD.

{2#970. 0g/ml B# O fE# 7 L 7= (Table 5, Fig. 8).

5, RETEHOEIER £HERL £ abhl
otz RIFHERIZ 2T, 40mg #5019 5
%l (26%) 12, 20mg 5 FFO1LFF 1H (5 %) T
bhis, EREFRLpcwl, EEEE 2 Fems
BE LT, 205 bbb, FEBIEED 7340mg
BEHOS M (26%) A bi, EMA iRz o fni20
mg #EBED 1615 %)z, 40mg B 58D 3 61(25%)
Chbhiz, i, BERLYFEDAFL, 20mg &5
O 14 (5%) 12, 40mg E5FO 2 (10%) 1=
bhte, TR bORFHERE, b HEaEEs T,

Fig. 7 The penetration level into an aqueous
humor by intravenous injection of 1.0g with

Cefotiam (CTM).

BEETEHYRECT I 0T, TiEE
THHOR, EETHME & Licflizion -1,
BETHESC L2 EEbhs X 5 RiEE, Tl &,
FHBRACILHACETHEEAL, UESCHE LY
otz WThbME, FRERUVERBEROEICL
HEIERDERIE S bhfes o 72 (Table 6),

IV # ¥
ZOWFEETIE, 10, 2085 X 040mg @ CTM D5 T
EHET, TOBRABTREXAELL, £0#R
%, CTM oBEHETH, B5EBEGHICHSBINE &
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Fig. 8 The penetration level into serum by intra-
venous injection of 1.0g with Cefotiam (CTM),

Table 6 Side-effcts

ng ,3‘;'59‘,!}2 10 20 40 A.g-r-

(me)
€ E B % i 11 19 37
fEREEhE o] 0 5 5

El (28%) | (14%)
1E

B | ZH oS 0 1 3 4
@D (5%) | (25%) | (11%)
iE

B mgExn o 1 2 3

(5%) | (10%) | (8%)

E DTN T AEM A A&, 20mg L Lo 5T, BEER
CHRARBRABT YR, To8REH HELT,
FEETHEMT CTM 2 L b Sl ECBEART LA, &l
ERE LT, 8~14%ofiz, BEATOBEEL
Th, BERMCHEBETIEHYEE L T 58IEM Tl
ot l, 40mg #E5 TS A EE A 2t
XHHEE SETEHCLZBABTZoVTO
WF 98 13, Cephem % #iL 4 # & T 12 Cephaloridine
(CER)®, Cephacetrile (CEC)"® & b, %7, Haf
Tk, Oxacephem & T® Latamoxef (LMOX)*To
WRBBHE, ZhbDdb, £F 50 CER offssc
X, FEITT, 2.5mg, SmgHEETFEHETYL, 10,
20mg/kg MEDE L W LEBETEHO RS L D E
CBRFPEZBTL T, BETEHO peak (E1
&4 1FRIECL.4ug/ml, 3.7ug/ml DRI A FED,
Ligfr -« wEA U 4 B2 4 0. 3ug/ml, 1.0pg/ml
OBITHED LI, Fi, Tt b0 CEC ot
W, BRI, FKRREA10, 20mg OB TES 2Tu,

Cefotiam OFFIE T GHC & 5 AREEBA~OBTIToT « BE{E
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G305 £ 1 B ORMERE 2 8FE LTy 5, 10,
20mg 58, %% 3096T, 5.0ug/ml, 22.0pg/ml,

1 BRRIE T, 9.5ug/ml, 17.0ug/ml O 2318 & ht:
%%, 100mg/kg FFTEIC < BT H S 02 5 HAER
MCTEBECBITL W ERRLTWA, X hig,
KE LD, AL CEC TOHEG T, FEMIZ50mg
DGR FEHEZITL, 307E T4 ~5dug/ml L BB
TRESAELh, ToORBAETHL OO 4 BEREL
5~10pg/ml BT AL LRI LR L TV-B, Rk
DT ki, EHEF L0, LMOX 25mg & FHES L 1
FEERTE, 1HEET4. 0ug/ml, 4 BEEIET6.2ug/ml
T, peak (2 A BEETH - 7. LA L, 50mg/ke Fitk
2L b, HETESHDE S W5 2 & e i
BOLTWIEREL TV, ThBOBEIIEL, Ce
phem #F % Oxacephem F#i4ME -TFh &, £ 5
S bRUEETEHOE I AL b ERMcL v E
BECBTL, BRMCAEHTHIEZ LERLTH
5, LHLBABTERERSREEEICHENL, *
o, TOHBEEEPERCET LB RER, BN
wwE EEAERERL TV,

ERAFIT v, AR CTM 10, 20, 40mg Ok
BETHEHETRV, BABTERE L. 208,
LEOPERELFALC L 515, CTM 10mg 22 540mg
EBREEVRE DI E, BAHL VLB ~0OBT
BEL&E kst abite, BABITO peak
1, CTM 10, 20, 40mg ##5T% ~13.0, 57.4, 83.7
pug/ml C, ¥fo, FHEDE «8.89, 21.98, 34.73ug/
ml &FEBEFE ML T, e, BEER
BRRE L TC3.3ug/ml Thoted, FOREMETH
ERAR T HE S o IR EME 5 CTM o R/
BHERE 2T SIC BB -CTw5b s E L bhi, ¥
7z peak fll L FHER T2 2, TEBTEEOI,
20, 40mg OFE D peak L, % 40.13, 0.63, 1.84
pg/ml THY, FIEHEL A 40.018, 0.21, 0.523
pg/ml EFSEEREECEML T, S8 ES
DEEHAHH, CTM 20mg DB ETCIRILE~D, Fi-
40mg OFETIIERB L CIE~OBTIL, BtF
FER T HE #3005 R T peak EAB LI TW5, &
DLk, LEROWRBEERLTH-. Ll
Mo, WEA~OBTRMNERALLTOMARERLS 3
HL @ bht, ICEAB~OBITERIL, ¥
MEPSOBTICL S EELLALY, CHiERS
LOILERBHA~OREOLELLRS, Ll I
EEMMEN MK tight junction THS IhTE
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D, BREDRRTHHVD L, 7, 35—
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EEGSEORERENOHETE S,
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oo RicwWtELILRS, ZOkd, BRI
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BOERL OV, TEAOBTRER, fiEKZ<
LARESTEETH -7, L, HBERKCES
TREXBLIIE, BEKCZENTRBC LTS
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REEBRTHEGhILEZON S,
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