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Za—F /0y EI L RMBEROHRED, BRIILDERTHRIN TSV, EL4E, FHER
R ENEAREBE 5 H1% R enoxacin 1 B 200mg 1 H 3 1, 3~5 HEAL, HHAIEZIC 5g&
07 F o #asAR (OGTT) % HfT LT, MmpfE, mHf 2>, C-X7FF. FVvhTr, BER
FVEVBIPINVF Y- VEDHBZ KR L2s TR SERDO OGTT ZEHBFIMBE#EIE enoxacin
WCEVEBZEOLEH 2RO o72H, 4 VR YEEIX enoxacin FHIZE Y 6.4 4U/ml 5 9.6
uU/ml ~N& FERBEMZZED, OGTT 30 7D A4 ~ A1) Vi enoxacin BFIZE VETFTERZRL,
IO DML enoxacin I2X B4 YA Y HUWITTHEE E DI, 4 YR Y OREEED 5 VIZFTD

BEUTEOTRELRRTHHDTH S,
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Za—F/urENRBREESEHSINBIZBIAT, A
ERE LTOEMBREEFANHTESIN TS, AREIIH
*7VYE/svuFx P OEGEBROBERYTH Y, EAH
EbrzooF VML, Lad s ood s Bk T IER
EETAHAILEZRTAL, ¥/ urBomMBEETERAOT
EHRERICEES NS,

F/uryEoBMBERIICOVWTIR, RKETIRTTIC
ofloxacin M2 & 0 HRIILEEAS 1984 HIrh 18 B 0.91 %
Blzt@mEshTBY, S51T temafloxacin fHK 30
FBIZBWT, 301 B (¥ 0.1 %) DOEIERESEYNE S,
Z0H H# 50 FITHEIIE, BmYERAM, B - FRERE
TULVEF RIS EOBCRMERAAHEL, FRISRkREE
ZEL-ERETELOCMBETARFAASKAL LT
5%,

—h, AFTIXHAEE TIC enoxacin FHD 6 FEHl,
lomefloxacin M @ 3 fiE#l, levofloxacin, ciprofloxacin
Hog 1ER, & 11 EFORINERAOBENA LN S,
Ihs 11 ERIIEREB L UEREREZICEPLTS
D, 6 FIISENBETH ), BRRUETELRED 1 AINE S
NTWw5b, Ml 11~27 mg/dl 2R L, M4 >z~
fHid 170 xU/ml ERERMERTOOLH Y, mp C-~
7F FliZ 4.7~30<ng/ml, M7 V5T flib 680 pg/dl
ERMEOERI DA LN TS, Tzl a—F 0 %
L enoxacin T 16.7 ug/ml E@EOMPEE (1~2
ug/ml) 25028 ZTwW5E, ShoDOWETIEA >R
Y OB FUAERMBEDOFTHTH S 2 L 2 RET 5 REHDE

WHoo, FHMEITHOEETH S,

DT LEhoH5EEAIE, BREBEN) HLHE B Mk
FREED D HBEERI-N TV B EZZ SN D IEHRFEER
EBEZ N RIT enoxacin MHIC X 2 MmEEE, 1 AV U,
C-~_7F Fli, RERNVE M, TINFV— % EER
BICHE ST BNNT XA —F —DEBERITL, =2—F/07
AT BT B MBI T Ve DOfRMT % R ATz,

I. HEEZSTICKBREE

1. BRETEAH

BT HEHIZI1X enoxacin (ENX: Ak H ARE/RAZHL)
RV,

2. SR

NRIEBNTE A OB HBICER X S FER
FEBHERLRE 5 BT, FHid 24~87 K, B4
B, ¥ 1BTHB, MiFs L7 F= v Eid 24~113
mg/dl, MHRERFME (BUN) it 38.0~87.1 mg/dl
#~L72 (Table1),

3. BREAEOMHESIVUERANE

Enoxacin 1 [i] 200 mg, 1 H 3 [, 3~5 HE&OK
M L7 (Table 1),

4. REHHAB X UHE®

Enoxacin IR #12 75 g OGTT % HifTL, MHEME,
M4 >R S, C-R7F Nfli, FNHhT/H K
ERVEVEBEITALF Y — Mk ERBRICHEL
72 £ 7 enoxacin FHE DM enoxacin BEbHHE
L7

NIRRT X A 1-6-5
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Table 1. Clinical data
(mg/dl) without enoxacin —@—
) ) Cr BUN 200 with enoxacin ~ —O—
No. Age Sex Diagnosis (mg/dl) (mg/dl) Dose of ENX*
(n=5)
1. 61 M CRF* 113 85.7 600 mg 3 1509 S )
2. 63 M CRF 5.1 54.2 600 mg 3 ¢ ? (n=2)
3, 87 F CRF 2.4 38.0 600 mg 5 5 1004
4 61 M CRF 4.4 87.1 600 mg 3 ©
5. 24 M CRF 6.6 42.8 600 mg 4 50
* Daily dose and duration (days), **CRF: chronic renal failure 0
ENX: enoxacin 0 30" 60 120° 180° (min)
. (uU/ml)
MR 7V a—A+F ¥ —¥HETHEL, M 100
£ VAY) Y, C-RTF K, IVAhTy, RERAVEY
BIPaVFV—VEOWEIEZAXRT TV L7 T LY
A 5KF b — (SRL) BLUKET v &4 WFFERTIC £ ‘0 o
S 504
I L 7zo %72 enoxacin I HPLC HTHIE L 72, k| L m=2)
% BFEEHLEE L paired t-test (2 & o 72 + {
II. B b ( |
+p<0.1 (paired t-test
RIEFID 75 g OGTT B2 BT 1k, 1> 2 >, oL = “Po—- e e
R . = 0 30" 60 120° 180" (min)
RERNVEY, T FH Y VIR LT IR, Time

1. fER 1

Enoxacin 1 @ 200 mg, 1 H 3 |, 3 HR#HMHEH L
72%0 75 g OGTT KO MEHEEB L 1 ¥ A AMEDH
B % Table 2 \I/R, MAEEMHIZ 2 FFHMET 194 5
127 mg/dl EETFL, £ >R VfHix 30 5ET 184 H»»
5 138 uU/ml &K TF L7z

2. fEH 2

Enoxacin 1 [/1 200 mg, 1 H 3 [6l, 3 HEOEMIZ X
Y, OGTT 2 R MAEME L, 154 25 144 mg/dl
ZETL, 30 44 ~ A" ~fHiE enoxacin A%
16.3 2% 6.7 uU/ml LK TF L7z,

3. JEBI3

Enoxacin 1 [81 200 mg, 1 H 3 B, 5 HEOMEHIZ &
D, OGTT 2 BFRfED MAEMIX, 146 25 119 mg/dl
T L7228, 4 2 “#id 30 77fET 66 25 47
#U/ml (RS % 78 L7z,

4. JEPl4

Enoxacin 1 @ 200 mg, 1 H 3, 3 HEOMEHIZ &L
b, MEEMEIZ 2 BERIMET 117 25 172 mg/dl IZ LR L,
1R /Eid 30 5T 80 75 37 uU/ml I F L,
2 WeRfE1X 29 5 78 uU/ml & ER L7,

5. fEBI 5

Enoxacin 1 8 200 mg, 1 H 3 [, 4 HEOFEHIZ &
Y, OGTT 30 7l CHL#EIX 157, 151 mg/dl TdH -
TREALEB 2L, ZOMOBEEF BT 5 MEE
i, 12 UfEdstic EREmER L

6. FRRBUBTLEBE 5 PIOFEY (Table 3)

FBRBUELREEE 5 B0 75 g OGTT KD KRR
KBTI 2MmeEEE 4 > 2 YEDOFEH % Fig. 1 1SR T,

MmAEEIX enoxacin HICL Y, KEAZEBHEALN

Fig. 1. The influences of enoxacin on glucose and insulin
(75g OGTT), The means of 5 patients (at 180 min, n=
2) with chronic renal failure are shown.

dold, 4 VA AMEZERKRIZBENT 6.5 56
9.6 uU/ml \Z LR L7,

—7%, 5 BlOEHEFHmMEREL L4 v 2) Yz
enoxacin JEf# IR, enoxacin AL H 100% & L,
OGTT MO ZHE [ TORMAMRBL TA S L, MEEHE
oW TIRHRHAI R THERERENAONE P 5 72H DD,
12 X, 30 7& 60 FEICBWTZENEh,
1,186 % & 558 %, 1,033 % & 687 % & enoxacin f#
Bz, HEIKTLA (Fig. 2).

7. FVHITY, RERVEY, aVLFV—IEB L
U C-~TF K

FNHTY, BREERANVEYRPTINVF YV —IVEIZD
WTRAZEREBH I eh o7 T, C-RTF M
1POKRPMELD. 4 VA Y ERBOBEX 2L
72

8. I enoxacin B

Enoxacinff FI#& T, 12~26 KE DI+ enoxacin
BT 2.21 A5 5.88 ug/ml OFEFHANTH - 72,

. = =

¥ our¥Eix, vV T7ETHALA/7unF O
ERART, BEDE LTS 700X )Y
VEEAPREEREAET A LAAMZE IR D%
ZRELTHRBRINDICE > 72, FHIZ 1984 FITHARS
N7 norfloxacin ZiZ Lo §r=a—F /0 EiIE
FOHEARZ PVEBRAEHANICEY, BREH
HBICBVW TSRS T, LaL, HEBENE
£THhHEERDLRTVAARED enoxacin, ofloxacin,
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Table 2. Laboratory findings and serum concentrations of enoxacin with and with-

out enoxacin treatment

Case Without ENX Time*
no. With ENX 0 30’ 60’ 120’ 180’
82 135 183 194

glucose (mg/dl) 87 159 170 127

11.8 1843 1175 129.4
18.5 137.6 1354 79.3

insulin  (xU/ml)

0.3 0.1 0.2 0.2
1 growth hormone (ng/dl) 0.2 0.3 0.3 0.2
154 17.4 15.1 13.9
cortisol ( ug/dl) 14.6 14.8 16.7 25.9
3.19 2.85
enoxacin ( ug/ml) (24 1) (26 h)
78 122 158 154
glucose (mg/dl) 76 116 155 144
4.2 16.3 22.5 24.3
insulin ( #U/ml) 46 6.7 13.7 21.0
2 60 69 57 68
glucagon (pg/dl) 80 65 79 79
_ 2.44 2.36
enoxacin (ug/ml) (12 h) (14 h)
89 111 149 146
glucose (mg/dl) 89 150 172 119
6.9 66 98 86
insulin ( #U/ml) 8.0 47 87 o1
100 97 110 94
glucagon  (pg/ml) 160 120 150 150
3 1.6 0.68 0.45 8.4
growth hormone (ng/dl) 42 91 1.0 is
. 114 13.9 16.3 13.1
cortisol (ug/dD) 11.0 187 140 137
, 5.88 5.52
enoxacin ( ug/ml) (12 h) (14 1)
71 141 147 117 140
glucose  (mg/dl) 72 134 166 172 143
N 44 80 64 29 37
insulin (xU/ml) 8.6 37 57 78 54
4 1.1 0.46 0.53 0.30 0.41
growth hormone (ng/ml) 0.85 0.76 15 0.24 0.27
. 2.46 2.43 2.33 2.23 2.21
enoxacin  (ug/ml) (12h)  (125h) (13h) (14h) (15h)
87 157 141 133 109
glucose  (me/dl) 91 151 147 145 139
,} 5.4 65 41 50 20
insulin (x#U/ml) 8.4 74 55 80 52
. 3.2 11 12 17 16
C-peptide (ng/ml) 46 13 16 19 17
5 160 120 110 110 140
glucagon (pg/ml) 150 130 120 110 110
0.18 0.12 0.10 0.28 0.10
growth hormone (ng/ml) 013 011 009  0.07
5.39 5.17 5.54 5.44 5.12

enoxacin ( ug/ml) (12h) (125h) (13h) (14h) (15h)

* time after the last administration of ENX
ENX: enoxacin



VOL. 44 NO.10 F 0 EOMBPAEIZE LITTE 801
Table 3. Effect of enoxacin on the levels of glucose and insulin in 75 g OGTT
Without ENX Time after 75 g OGTT
With ENX o 30 60 120 180’ (n=2)
81.4%+3.2 1338 1567 149+13 12515
Mean glucose
83+3.8 142+8 1625 1419 141%2
. . 6.54+1.40" 82.3+27.7 68.6+17.6 63.7+19.7 28.5%+8.5
Mean insulin
9.62+2.34* 60.5+22.1 69.6 +20.2 69.9+12.4 531
% change from basal 100+0 165+12 192+12 18315 161+36
Mean glucose 1000 171+6 197+11 173+ 19 176 £23
% change from basal 1000 1,186 +248"** 1,033 +180*" 901+ 127 606 235
Mean insulin 1000 558 +128** 687+126** 776 142 624+4

Each value represents the mean+SD (N =5 or 2)

*Significant difference from control (p<0.1), **Significant difference from control (p<0.05)

ENX: enoxacin
(%)
200 (n=5)
‘‘‘‘‘‘‘‘‘‘‘ (n=2)
3
E 100
o without enoxacin —e@—
with enoxacin O
0 T T T T T T T
00 300 60 120’ 180’ (min)
(%)
1,500
s
1,000 *
£
2 S
=~ 5004 % (n=2)
0 *p<0.05 (paired t-test)
T T T T T T T
00 30" 60 120° 180’ (min)

Time

Fig. 2. The influences of enoxacin on glucose and insulin
(75g OGTT), Percent changes from basal in the glu-
cose and insulin means of 5 patients (at 180 min, n=
2) with chronic renal failure are shown.

temafloxacin, ciprofloxacin, 3 & U levofloxacin (235
WU ZRE L 72 L OREDP R EN TV S,

AR TORMBEREOHREI T TIC 11 Ad Y,
TDWRIE enoxacin 6 B, lomefloxacin 3 f,
ciprofloxacin, levofloxacin % 1 Bl Td 569, FLIRD
H% 9 PIOEHTIE 69~83 RTVTNLEHHETDH
D, BHBENX 6 BIaTh, 205 bERBOAHE
R1PDATH B,

BE B MDA > 2) Bk HEMERICI )R
WEZY, -7 FLF) v 2EKOERIICEY, £
DFWEIFI S h, -7 FLF ) ¥ ZHEORIRMGIE

HllicEVRIESh b, 72, AEHBRHITA R
VW EED D,

—%, a-7T KL+ ) Uy ZHEKERERLAET S
nicergoline % bunazosin IZBWVWTH A ¥ R ¥ 75l
EIEAYAOND, COFEEIINLEAMDa-T FL
FU UZAERENERNEEN T IBBENIIEED
AR U RWICHBEBIEZTIOEALRIATY
o ¥/0 EIZIDa-TFLFY) CREMREREL
fL#HE LBO THULTWEDT, ¥/ usETo
MK TIEREBZ5L a-7 FLFHY) Y /KL
HERTh D O LEESN S (Fig. 3),

Sk A T EBRBEFTAEEE 2RI enoxacin
% 106 200 mg, 1 H 3 B, 3~5 HEMEAL, M
CBIITHBE2RALLLEIA, BEBERE 5 FlO
SEIMER A B L, enoxacin HHHEI % CTHREMHEICIZE A
EEHBRDON Lo/ b0D, £ A VEIZD
W Tid enoxacin FEMEHR MR A © X)) » O #IL
6.5 uU/ml THBHDIIx LT, HHENOZNIE 9.6 4U/
ml & FRBERERL, 4 ¥R ¥ EBESWO TN
NH LTz,

7272L OGTT 30 %4 » A1) “fifiid enoxacin FEfHH
K> 82.3 uU/ml A SHEAKRED 60.5 4 U/ml IZIKTL,
R OMBEEL X 04 ¥ A1) Vfi% enoxacin JEfEH
B, FHEEDHZNRZEN, 100 % & LT, OGTT Bo
EEHRLZIRET S L, 30 SEIZIETIIELIIZD S
hEwdboon, 4 Y2 AMERZFEREFO 1,186 % »
SO 558 % ~NEHEIKT LA, CoHETL
bHMBPEAZE, £ R VEETIZ>WTiE, £~
AN COLERDETZRBRTLIDOTHY), DA
VAY VREBOETIEA YA IR B AR
HHLVEIHTORZMLEICLIZIDEARALZIATY
5 DT, enoxacin DIKIMMBEREIX, 1 RV Y ikt
HEDARLE ST 4 A VT BERO R TIE D
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a -blockers (bunazosin, nicergoline, prazosin )
bunazosin nicergoline prazosin
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new quinolones
norfloxacin enoxacin temafloxacin
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Fig. 3. Chemical structures of a-blockers and new quinolones.
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The influence of new quinolones on blood glucose level

Iwao Sakurai’, Masaki Yoshida", Yuichiro Ishida’, Fumio Matsumoto?,
Takayuki Takahashi?, Masayuki Morita® and Yasushi Ueda®

Y Department of Internal Medicine, ?Division of Clinical Laboratory, and *Pharmacy, Kanagawa
Prefecture Midwives and Nurses Training School Hospital, 1-6-5 Shiomidai, Isogo-ku Yokohama,
Kanagawa 235, Japan

*The Jikei University School of Medicine

Sporadic case reports concerning the hypoglycemia caused by new quinolones have appeared in
western countries as well as in Japan”. In this study, oral glucose tolerance tests (OGTT) with
75 g of glucose were conducted before and after the administration of enoxacin 200 mg tid. for
3-5 days to 5 subjects with non-diabetic chronic renal insufficiency; in addition transitions in the
levels of blood glucose, insulin, C-peptide, glucagon, growth hormone and cortisol were estimated.
The results of the OGTT and fasting blood glucose levels were not significantly altered in these
subjects after treatment. The mean blood insulin level was, however, elevated from 6.4 ,U/ml to
9.6 xU/ml, while the mean insulin level 30 minutes after the oral administration of glucose on
the OGTTs revealed a lowering tendency with enoxacin treatment. These results suggest that
enoxacin enhances insulin secretion. Further more, there is also a possibility that enoxacin poten-
tiates responsiveness to insulin in peripheral tissues or in the liver.



