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Glucaron 1c.X % dibekacin i i35 5 0ty BTS2 R

BR AR BN B=- W6 8- NI W
A UM RH « MATFIEAT

(FER 55 427 A 18 B &)

240mg/kg Ll E® DKB % 24 BsRHGABIR 7 » FICWiET 2 &, SE:WRAERELYER L,
L# L, glucaron ¥ DKB $:5 1 RMAMICENR S T3 L, tORMEORB L AR Lo
glucaron DR//PNAZHENL 75~150mg/kg Ch o7, ¥, DKB 130mgkg D AEH 5 & ic
glucaron 600 mgfkg %Ot T2 & DKB OGHRERYEARCHH L i LnL, glucaron ix
DKB BB R LR T AN NRE I 2K KB L) -1,

.3 X

73 /ERGHENHE (AGs) RO HEHR T
MLATVEREHEFE LR TS o0, KEP S
i f-lactam HEHEE L OHFBTCHEB I 8L
BB, L L, AGSHEKOZZ THhWLHEB Y
T3 BEREY, AGs OB iXiEBEC L HE
FREFHRIhTELYY, BEEMTHFZIALLO
i, SHTLRERFHRLERE AGOoRRENYFS
WEARRTHB, X =B FURUNO VX7 R
B hRRE/LFRALRNT 588 C, Fig.l RT

Fig.1 Structure of glucaron and SLNa
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Sodium D-glucaro-1. 4-lactone (SLNa) % 2, 5-dime-
thyl-D-glucaro-(1—+4) (6—3)-dilactone (glucaron) #t
AGsnBHERBRET L THEINS T » POREHRY
AReIH T3 L% R L 2, glucaron i ERN#HE
T EERKT, TN MERIEAE L TEK
EHEXhTWVWAY), = TH 4%, dibekacin (DKB)
LI THRINZF~» IORKREEL IS T 5
glucaron OYRE X h HHCRHNT 5L L e, DKB
DHANERCERRPRC S IETERIGE TRHEL
1o
REBMEEFE

1. EREA

DKB (3, 4-dideoxykanamycin B sulfate : B§{5 %)
YREEBRRAEKCERE, £0 0.5ml %5, b KRR
BHMPICHESH Lo glucaron (FPAHMIK) (X SERIEHT
CREAKCBEL, 0 1.0ml % DKB #5 1 BEMAT
CEORE Lo RBECIL KETEY 2t ¥,
glucaron DRBEARNEEKY ANIRBR T, T
dimethylformamide (DMFA) ‘¢ 50mg/ml & L1
D, T 100 ELUEFRLI

2. EREHY

W, EREW v —ick\T SPF |RIhichk
% 250~350g @ Wistar %5 » PRI, BEKKY
TN b 2 745, DKB OHFEIE 5 EH Y\ T, DKB
5 24 BERIRTH DL 2 BRI ¥ TR R IED .

3. BEEOFERELYEE

BAHRS » FicEEED DKB ¥HERS L, 2
BEELER LI, TOMEEYHET S 1D, MEAK
1% 7o RIS BABRHE A O BRI RN L 1 L5 D JRK
g# 4 & (BUN) % Uni-graph (Warner-Lambert) %

FVWTHRIZE Lice
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4. DKB D4R HiEDONE

DKB #EHERANC T » P WTERL, MiNE L
UEY R LI, WEEDI 450 REHBEEE
(PBS, pH 7.4) #nx ThE¥+ 4 XL, *DORLE
BEY S ORBERRLL, ThbORMF 0 DBK %
EEix Bacillus subtilis ATCC 6633 ¥ MEE L T57 4 &
THERERIC X > TER Lo HEMHILT » b il LU
S5EWETO k- THERL, ThEARETERBO
R

5. KIE pouch DERE: & BYHaMAER

BT B U1, REBEBGAEEHE (1.5 mg/ml of
olive oil) 1.0ml ¥ 5 ,  WEME TOEANICEALTHR
RUEBHERERYIER Lic, 6 HEICRBPLBRIRY
Tiotco REYEE & X MBFRRTRERRD Escherichia
coli C-11 ¥\ oo Tihebb, 1 WIERE 5x1072%
pouch WIZEMM LD, 30 441z glucaron 1,000
mglkg ¥l KXEOHREL, X5ic 60 i DKB
100 mg/kg % HHHE# S Lico DKB #5 3,6 3 L U° 24
BRI BN 0.5ml SO% KR L, EHI)E PBS
T 10 fSEFEFIRL, £ 0.5ml # WHEXEMICER
L7z, 48 RSBt BB AE Lico

6. AREAHEEEONE

ARRE XA D E.coli C-11 f, pseudomonas
aeruginosa J-166 35 X U Staphylococcus aureus 209 P
TR, LB LY, T #K4RED DKB &
glucaron % {BFR L7- Heart infusion KXKFEiR Lic, &
BEHRD 1 BOTRE 10°/ml R EfRBREK L, 24 R fis
DHFEDH T DKB OB/ RELILBE (MIC) » i
Bl

X B K &
1. BEEE%2H%29% DKB OS5 R ERKFBROY
£

7y M, BOBRKESICHLE 24 BEESKHIREE
whid, £hZh 120~300mg/kg » DKB % i 5
L7 24 BRI i@ L BUN BELYRIET 5 &,
#AHIR S » bix 180mg/kg Ll ko DKB # & CifE
ZRl, BOHMEES TS Shic (Table 1), U
L, BOWHEKEZTICT » b TIEGEYEL, F1:
BRELYEET 5 O iy kRO DKB #E L1,

XIT, 7y h% 24 BFEAEKGIR LT DKB 180~
300mg/kg %5k, ERHC BUN BEYRIET 5
&, 240mgl/kg U EDOR 5T BUN ORAHNAER
A@E»Lht (Fig. 2), T/, DKB i3 240 mg/
kg DEOBRETHEEYER LI,

2. glucaron OEBEERRZMHIHE

¥ glucaron W& E 723K L.Oml 2 E oL L,

Table 1 Dose effect of DKB on induction of acute
renal damage in rats

*
Supply BUN (mg/100 ml)
of Dose of DKB (mg/kg)

water | g 120 | 180 | 240 | 300
22 20 45 80 | >150
yes 27 22 27 32 45
20 27 22 22 27
27 22 85 126 | >150
no** 25 30 47 90 | >150
22 32 42 65 | >150

* Determined 24 hrs after an intramuscular in-
jection of DKB.
** Deprived drinking water for 24 hrs.

Fig.2 Kinetics of BUN accumulation after an in-
tramuscular injection with toxic doses of DKB
in dehydrated rats

24
Hrs after injection of DKB

1 Fsftkic DKB 240 mg/kg % 852 L1,

*BED S, M2 DKB #45 24 B, 3T
100 mg/dl DL BUN @& 5% L1-2%, glucaron 150
mglkg L E#AHS LB CREOERAHOLEH
#Xhi: (Table 2), =D X 57c glucaron ® HE ik
DKB #5 D% 4B Ci3BIfE Tk ied -7

3. glucaron (Z 4% DKB O4AERIDS

DKB 240 mg/kg # f5iE3 % 60 4>#ijic, glucaron
600mg/kg ¥ 7212k 1.0ml %42 n# 4 L, DKB 0fA
T RIET glucaron D Eh ¥t L1, Fig. 3T
FTLBh, MEDC— 7 {EHITE LI\ AS, glucaron 5
HTRESCHIMPEE,I KD L1,

TETROKBRE LT, BAHRLET » M2 130
mg/kg © DKB % 12 B;i#E 5 E@HEHE S L, ThEh
D 30 4rEiic glucaron 600 mglkg * 7otk A EARE
LT, glucaron #' DKB D4RERLTFH LS 0E
5 Et Lic (Fig. 4),
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Table 2 Protective effect of glucaron on induction
of acute renal damage by DKB

Dose of BUN (mg/100 ml)
glucaron® Hrs after injection of DKB
(mg/kg) | ¢ 24 48 72
22 100 190 180
Water 27 124 145 250
25
27 36 27
600 35 32 27
35 27 34
27 27 27
300 45 30 32
58 47 42
50 54 74
150 72 64 20
75 70 158
75 54 40
75 90 70 180
90 180 250

* The increasing doses of glucaron were admini-
stered orally 60 min before an intramuscular
injection with 240 mg/kg of DKB.

Fig.3 Effect of glucaron on serum level of DKB

after an intramuscular injection of toxic dose

A 600 mg/kg dose of glucaron (——) or 1.0 ml

of water (------) were administered orally 60 min
befor injection with 240 mg/kg of DKB.
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DKB $4—sEpsfits o m+ DKB BE%R HET5
& BB T SR Y HTIE SRS IR EN Y
WLz, L L, glucaron $fABETIE 5 EIEMR 55K D
WERERD L <1 L b bith oo ¥ie, 5ERE
ROBM R ORI B PR Y JE L& &5, glucaron
BRBARICE REELR Lo

Fig.4 Protective effect of glucaron on serum and
fenal sccumulation of DKB by the repeated
injections in rats

Two groups of 5 rats were injected 5 times every

12 hrs with 130 mg/kg of DKB. Thirty min before

each injection the rats received orally 600 mg/kg of

glucaron (-0-) or 1.0 m] of water (-X-). Serum
specimens were obtained from infraorbital plexus

15 min and 5 hrs after DKB injection.

Bars show the mean concentration of DKB in
kindneys of glucaron-combined (ZZZ2) and control

rats ([XIID 5 hrs after final injection of the antibio-
tic.
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Fig.5 Effect of glucaron on antibacterial activity
of DKB against E. coli inoculated into granu-
loma pouches

Rats, inoculated with 5x107 E. coli into gran-
uloma pouches, were given an oral administration
with 1,000 mg/kg of glucaron (~O-) or 1.0ml of
water (-/AA-) 30min after inoculation, and then
given an intramuscular injection with 100 mg/kg of

DKB 90 min later. Exudates were obtained to count

the viable E.coli 3, 6 and 24 hrs after injection of

DKB. Control rats (-X-) were given no drugs.

Viable E. coli (log/ml)

Hrs after injection of DKB
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Table 83 Effect of glucaron on antibacterial activity of DKB in vitro

Concentration Bacterial growth on plates with DKB (xMIC)

Strains of glucaron -
(ug/ml) 0 0.25 0.5 1 2
0 +++ +++ + - -
E. coli C-11 50 +++ +++ + - -
6.25)* 100 +++ +++ + - -
500 +++ +++ + - -
0 +++ | +++ + - -
Ps. aeruginosa 50 +4++ 44+ + - -
J-166 (3.14) 100 +4++ | +++ + - -
500 +++ +++ ++ - -
0 +++ | +++ + - -
St. aureus 50 +++ +++ + - -
209P (0.08) 100 +4++ | +++ + - -
500 +++ +++ + - -

Both glucaron dissolved in dimethylformamide and DKB were previously plated with heart
infusion agar medium. One loop of each suspension with 10°® bacteria/ml was inoculated on the
plates. Determination was carried out 48 hrs after incubation. * Number in parenthesis
presents the MIC of DKB in HI agar medium without the antibiotic.

4. DKB QOEZamBHRICRIET glucaron OXE

gronuloma pouch 5L % F\>, glucaron »' DKB
DRI BRHR BT ENE S hBRE L,

Fig. 5 WRT &%, BRIz HIz E coli C-11 %
RIEBHHH CHERCHEL oo = O RREHT T
DKB #5813 glucaron 1,000 mg/kg D EtH % X U9k
PR AL L O TEECERR YR Lich, HEMT
BREOEXBDIEM o1,

5. DKB ORREAHEHICRIZT glucaron O

-

glucaron ¥ &% L7\ EXEH L ©o DKB o MIC
1% E.coli C-11 & %} LC 6.25ug/ml, Ps. aeruginosa
J-166 =3 LT 3.12 pg/ml, St.aureus 209 P =% LT
0.09 pg/ml TH - f=h3, glucaron % 500 pg/ml 44 L
ThDOHENL EB L Ich -7 (Table 3),

* ®

AGs 124 A7 b T A0 BRI B LibRtD
HEHECRVWFIREE TS0, EIfFROE CHE
HERERYBERINZC IO THAIh L
&V, LI, AGs EDORRILIRE CPRE, B
CEHERERPEY BT EANEL, £0 X5 nfERO
AGs DR EEE BEHER, BIERORENERIR
SBRALBEDRYIIGEL > DBRR L DR AT
BITIh32BEN B\, AGs I X 5EESELD 7]
EHIXSH T V%, AGs (% DKB % ami-
kacin © X 5 iR b IFAT 2 BHADHBNEA

THBHY, BEFGTOHFIE TLKRMETH LV
TBETiXic\o #-T, FDOHEEELXET LT, Biff
BYER LY MIEERERRC s 2 X 2t L
25M0% Lhts\v3,

SEIDEBR TR 4L glucaron »: DKB 0 B@- 1 Y4
CL-oTHEBINIBREE AR TS = LvEy
Lico ¥DB/ 3 RiE 75~150 mglkg TH - 1cds, 7
» FCIBERNEN H5RO® 25% T Hr0OEH
L, & }Tit 50~80% &\ DT, BERAIIZHE
BPicwv 5 R T RROBREY ML 50b Lhl
Vo T glucaron ZYR 0 REBEMA 1B LI FHT
HBH, BT DKB o4&/ SHRAEBTHS &
Bbh, B4 3 Cic glucaron @ DKB i35 9
RPSrt{REE X B D TB19, ZDZ kit DKB#
LIz glucaron %575 LEHTH BRI LHE
AMTED, ¥h, SEOKRTIXEATE KR,
DKB DRIV #5& (130 mg/ke) % 12 &
CHEERS TS &, AR CRELEERCE LThP
WMEESHINT B DI L, glucaron fEERE T FER
SLREALELIVRERBERLIEZETHE, ©
i glucaron #1 DKB Dk gilt Rt T5 = &k X
- T DKB DRELB~NOERY FHTrLDLELD
ha,

BELNISL D/ oy R ) —=v 7L glr
caron ® SLNa D k 5 iz, #0#tkic 7 7 » v&RYAET
BHEMEIT AGs BFRBEBAMME TS LETL
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o ¥ARICFIRA (Furosemide) ¥ 6t/ LT L %Y
352 bR FIRNOHMIZL LA AGs DN
GEYARTEZ E A6 BDTY, glucaron DY
BEoOBEEBAI N2 THAE 5, AL, DL
##ix DKB 7213 C/c { kanamycin, gentamicin »32
\2 kanendomycin ¥ A\ W& TL B ThT\W3
o, glucaron iIXEEED AGs 12 LT el { Wil
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PROTECTIVE EFFECT OF A D-GLUCAROLACTONE, GLUCARON,
ON DIBEKACIN-INDUCED RENAL DAMAGE IN RATS

Hisao Enpo, Suuzo MaTsusara, Hirosur Oxazakr and Harukr Ocawa
Research Laboratories of Chugai Pharmaceutical Co., Ltd.

An intramuscular injection of dibekacin (DKB) of more than 240 mg/kg induced remarkable acute
renal damage in dehydrated rats deprived drinking water for 24hrs. When such rats previously recei-
ved an oral administration of glucaron of more than 75 mg/kg, the induction of the dysfunction was
significantly inhibited as measured the blood urea nitrogen contents. Accumulation of DKB in the
blood and kindneys of rats receiving the repeated injections of the chemotherapeutic dose(130 mg/kg)
-was also inhibited by the combination with 600 mg/kg glucaron. In spite of such effects, antibacterial
activity of DKB in vivo and in vitro was not quite influenced by the inhibitor.



