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Abstract — A new antibiotic bead, CJ-40003 is a combination of three antibiotics, tobramycin, vancomycin
and cefazolin embedded in bone cement, for the treatment of osteomyelitis. To evaluate the general
pharmacological properties of CJ-40003, the effects of its active ingredients were investigated in mice, rats,
dogs and isolated guinea pig ileum. The combination of three antibiotics (CA) did not affect general behavior,
central nervous system, smooth muscles, gastrointestinal system, cardiovascular and respiratory system and
water and electrolytes excretion when administered intravenously at the doses of 0.3, 1 and 3 mgke,
respectively, into experimental animals. The CA had no effect on the contractile response of the isolated
guinea pig ileum to various spasmogen at concentrations of 1, 3 and 10 pg/ml, respectively. In conclusion, the
active ingredients of CJ-40003 showed no pharmacological effect in these studies.
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(Bayston 5, 1982; Baker2} Greenham, 1988).
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Tobramycin sulfate(Lot 9612041, Fuzhou Antibiotic Gen-
eral Factory, Fuzhou, China), vancomycin hydrochloride(Lot
VCM96016, #AdA=), Cefazolin sodium(Lot CZO96006,
AdAF)e] 1.5:1:12 E55 E33AAA (CAYE PBS £
o] gallsle] Agstadct. AlgdEA o] Foigae TEAY
Al Bg A ve2ry ToR 427 FEEEH 1
ug/ml) 7]E0 %, o] $5E52] 3, 10 % 30u] -8-Fo] =
EE Ao Aalstel AfEE] 03, 1, 3 mgkg]
$epom Yurdsolc 24 rELTE PBS $9
ARkt

ofAlt| 2B 2 A48} atropine sulfate(Sigma Chermical,
St. Louis, USA)¢} chlorpromazine - HCl(Sigma)2 AR
ZF o)) Eoja] AMR-319] 2, indomethacin(Sigma) 0.5
M NaHCO¢l| =4 2, pentobarbital sodium(EH3 A ¥, =)
¥} furosemide(3HF2FF, &) At H ] AEE FAME
FFPE FA3le] AREstTh AEEA L] FofAlelle v}
Q-oll = 10 mike, B o)== 1 mikg 28157 7o = 0.5 ml/
kge] fake B 747} ALy E o] B8] A FAls).
HEEE

AYFEL AS2AL &8 23+3C, % 50110%, B
B 12~1338] /h, 5= 150~300 Lux$] 74 o4 AL2 2}
gz ARARAAZT AYel SR ICRA kst
Sprague Dawley(SD)A| =+ SPF(Specific pathogen free)
%55 SLC Inc.(Shizuoka, Japan)ellx] 7] slod Al-8-515
o, Hartley 7] 71119 & AR EF@T)NA Tl
o AHe197, Beagle AL FLAVEF@RIN T4
sl AFgBlsiTh. BE AWERLE Aol 15 o))
S7170& 73 Fol) AAFL FE AFE T
Az

U0 O|R|S Hat

ICRA| =h-2(3A, 555, 25~31 )7 T2 10 =l=|4
Abg-slgle}. Vehicle =t B83144 0.3, 1 2 3 mgkg S
v -2 Bale] ASALE T 5, 15, 30, 60, 120 2 2404
Aol Vi he 241% Irwin £hH4) 28 (rwin, 1968)0]
£3le] QdAH, 71&, 54, SEFE, 25, 25
4=, 4L B 2-EAAA AF Sl et Fdslsict
SHRAAA chet =HE

Hexobarbital 5=040]] O|X|= H&k

ICRA| vF-~(8A4, 55, 27~31 )% =% 10 =eld
225193}, Vehicle z2= B3be)A4] 0.3, 1 2 3 mgkes
A& Esle] A HlFAREE v}, chlorpromazine - HCI 10
mgkgS HAWFIElw 158 Fof hexobarbital(TCI, Japan)
70 mgkgs B4 Tt e fwsldct A}
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a. Pentetrazol - 7@ ol ]| F ¥

ICRA] "h-2(84, 5577, 22~28 )3 T2 8 =l&lY
Ahgslgge). Vehicle == 238404 0.3, 1 H 3 mg/kegd
v A2 Bgle] AWSalgl vl phenobarbital sodium
100 mgkgs HUFe] sty A# ] MA{FE HAEG
o} AJgekEFe] 158 %o pentetrazol(Sigma) 100 mg/kg
& 27y FAsa QoA BRAAE we g
A - 30% B4 DR

b. Strychnine -1 7 & of] ] 2)3= o gk

ICRA =k, 559, 26~30 )5 7 8 vl=]¥
Akg-5}3th. Vehicle = B354 03, 1 2 3 mgkegS
nZ e E3le] aAF=AE)E thS, phenobarbital sodium
100 mg/kg-2 AHWFed sln A= LAR-T-F HAshg]
t}. A FeFE-Fo] 158 3o strychnine(Sigma) 2 mgkg-S
By FAleta AR bd g A {78 308 Bt 2
Fshaict.
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o3

ICRA vh$A(8-4, 5534, 27~31 g5 T 10 =124
Ak4sledet. Vehicle xei= B513kA) 0.3, 1 2 3 mgkgs
o]z wl.g Egle] A ula=xlE)l ©h&, phenobarbital sodium
100 mg/kgS AT stz A= LAR-TE AL}y
o AgekgFe] 158 Fol mhp2dl ok Fulaldl BF
& #A=|3}3 rodent shocker(Type 221, HSE, Freiburg, Ger-
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AFE ste] AEe] Hd E AP 7 R

ZSEZ20 O|X= HE(EEA writhing )
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A5 ©he. indomethacin 20 mg/kgS A Fol st
15% 2ol 0.6% acetic acid(Merck, Darmstadt, Germany)Z
0.1 mi/10 g BWH Bz7hy Fapstedv}. Acetic acid ¥ 10
¥ FHE 108 Fob dofvis wiithing 35 ZA813ic)

20| O|Xl= A&

SDA B =($A, 6574, 180~210 )5 T 10 =}=]4
AMg-sked et Vehicle == B513 44 0.3, 1 2 3 mg/kgS-
ol e Eale] HmFEA3E kL, chlorpromazine - HCI
20 mg/ke-S A FS] Fh2 15, 30, 60 L 1208 4]l digital
pyrometer(PM20700, Thermolyne, Dubuque, USAYE ARS-
sto] LTS Sk

EESEZM| 0jXl= HEHEIESE)

ICRA s34, 553, 26~32 )5 73 10 7]
AHg-3ldt}. Vehide =¥ B34 03, 1 2 3 mgkgd
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2} 12 333} rota-rod(7750, Ugo Basile, Comerio-varese,
Italy)el A 13 ool Folols 3¢ 2HAUZE W31
o} &, £8 7)7He 2 E w928 rota-rodel] A& 4 gl
=5 FAg AAAM Age] HAR o) MARE AL

Ag3lsieh.
25 - &37|Ho Chet £E
Beagle 7 (24, 7~9kg) 4v}e] 5 ARESlgc) 820A

w1 0 2 pentobarbital sodium(40 mg/kg)S Fo93le] wlHE
frEsta FLdd =HA(3 mgkgh)Z -FAstH ) e
&= w59l catheterE A5} blood pressure trans-
ducer(P23X1., Grass, Quincy, USAYS <14 35le] A6l
Al ] qle] wWw}-E- tachograph(7P44D, Grass)el| 172
g EAslo) viE €FES £ 8 EH electro
magnetic blood flow transducer(MT4020, Micron Medical,
Los Angeles, USAYS ZA|sta AR FA (RC2000, Mi-
cron Medica)2 ZA3lith. A== A I fof o]
712511 tH(Gray %, 1975). @, Alvkss, dEgdFar o
AR L= 25 polygraph(Polygraph 7H, Grass)g- ©|-8-5}]

ST ThaE 79 $10L feko s Basol
EAsGc}. =7 Y F e E9H o F vehicle,
FEAA 03, 1 4 3mgkes 747 308 ZhH o2 qds]
o] 02‘-3‘]7“] o2 SEZ} infusions}a 3, 5, 10, 20 2 30%
;“Hoﬂ “1'1 o "l E E _,/H'é:l-)j‘t—]-
25P7|H|0 OjXl= B

eSS0 Chet =HE

18417k oAb AALAFl ICRA| vh+A(3A, 6579, 26~
31 g)8 7% 107te]d A2-31¢it}. Vehicle mi= B85} A)
AL 03,1 % 3mgkgs 1 mlkge] §=ko 2 mAdle E
sho] A S} algdc). Atropine sulfate 20 mg/kgd A
WEoaly 158 o] 10% arabia gumo) Rest 5% ac-
tivated charcoal2 0.1 ml# 7-FFo 31}, Charcoal 5
158 Fof AFLIFHoR vle2E JAAZ ¥ AL
HEshe] 4l ] 27} 7] Al el A 5] vl R7bR)e] Zol9} char-
Coa1°] o] g8t A= FA T & (%) A sk
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= 3 el E HiMoll Chet =g

SDA AT (84, 653, 175~190 )2 T3 8 =l=)4) A}
2.3} t}. Vehicle & iﬁd"‘ﬂ'i‘ﬂzﬂa 03,1 % 3mgkego3
Aol zmalslar, furosemide= 10 mg/kg-% Folgelon =
"l.‘—‘frc’%ﬂ Aol A ETFE 25 miked AHEFs)s
G HEE 1 ool bAoA B § A7k Bk
=3 iﬂﬂéﬂ‘ = kipg SA5t, =% AN, K, C7)
FTEE A" £247](644 Analyzer, Ciba Coming, Med-
field, USAYE o]-&3}o] ZAs}gic).
ET0| oKz &

Guinea pigQ| H=35|Z

T50 0[Xj= YE

BAIME|S(CJ-40003) REM2L| Quteka|ztE 09

AZF 300~350 g&] A1 HartleyA| guinea pige ARES}
oot 2447 A Al A)7] guinea pigs W A A7 X 3]
A& AZs)e] organ bath(Tyrode, 20 ml, 327, 95% O,
and 5% CO,, 1 g #3})dl &4 ﬁ}%lﬂr 3] 7ke] $5-2 iso-
tonic transducer(FT03, Grass)®] AlAs}el| polygraph(Poly-
graph 7H, Grass)g o|-&-5lo] A sloict. 3)7bo] g
organ bath Wo]] & ftExlal acetylcholine(Sigma, 1
10”7 M), histamine(Sigma, 1x 107" M) 2 BaCl,(Sigma, 1X
107 M)E 247 2821 2e) Aleaghe 7o %, 7
o 3~5 of|& vehicle ® EggAA 1, 3 2 10 ug/ml&
100 W2 57 43 ohe, 910] SEFUEAL DA A
%ﬁl- T Hd pEgkel At e5EE Tobo] A&

o) v1AE 39 AR5 BaClo] 3k S22 2]
7‘—-] FFTE ke Algstint.
=

RE datar mean+SDE ehiglow dEos) A

:r‘L— ANOVA % Dunnett's t-test® 7]&s}e] p<0.05]1 73

B folo) sl sles Wsiss A o
@ AEE BUHAPEEFE RGOS BATAY
2] A2 Fisher's exact testel] 2]3}o] p<0.05 =514 7
Z3rtct.
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eS| Ulil" AEk

B33l AA 2 vehicleS A WFALsl 5, 15, 30, 60, 120
2 24084 o Wehs SANS Irwin thRR] AR (Iwin,
1968)l] F=ste] QAA|H, 7|&, $54, BHEFE, $FHE
A, FENAT WAL Y ASAIAA ATS)] tsfe] B3
B3, Boljt A% U S HEE #3E 4 Al
STAUZAO Chst =2

Hexobarbital =80j| O]x|= &&F

%@'@'*ﬂﬂ] 033 3 mg/kg—J Gefo g AuMlEdd F
2 vehicle s Fo93F 3} w)asle] w2 glo]A] hex-
obarbitalel] £]g} 4= --ﬁ—E_/‘]ﬂﬁ’—] A7k gl -2
A e AlelE HolA] ggkort, 1mgkgd] 43ke=E F
qq T ST ATRS Fo)A SlA (p<0.05) AR H
o} &8 kA =EA R chlorpromazine - HCI(10 mg/kg)
& =gt FoE 824 QA(p<0.01) L5H-GE A 7ke]
2hA) 3 A ZEE x5 SITh(Table ).

xR

a, Pentetrazol -5~ Ao w|x]& 23k

2 AAE 03,1 Y 3mgkee] 30T AAZAI)
T2 vehicle® FAFgE 77} ¥] A 3}oq pentetrazolel] 23} -
R A date {24 ole SARAITAE Holx]
gkem, ofd|Z 842 phenobarbital sodium(10 mg/kg)S-
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Table I. Effect of combination of antibiotics (CA) on hexobarbital induced sleeping in ICR mice

Treatment Dose (mg/kg, iv) Sleeping inducing time® (sec) Sleeping time (sec)
Vehicle - 152.3+11.1 2854.84+451.5
CA 03 1453+8.2 3179.9+£505.6

1 193.41+37.3* 3016.9+£193.1

3 165.3£19.8 3036.6+£320.6
Chlorpromazine - HCI 10 125.9-£5.0%* 11190.04+-2719.5%+

*Significantly different from vehicle treated group (p<0.05). **Significantly different from vehicle treated group (p<0.01).

“Sleeping was induced by hexobarbital (70 mg/kg, ip).

Table II. Effect of combination of antibiotics(CA) on pen-
tetrazol-induced convulsion in ICR mice

Table IV. Effect of combination of antibiotics (CA) on MES-
induced convulsion in ICR mice

No. of incidence’

No. of incidence”

Treatment Dose Cloni ; Treatment Dose . ; ;
(mg/kg, iv) *0mIC Tf)mc Death (mg/kg, iv) Cl_omc Tf)mc Death
sejzure  seizure seizure  seizure
Vehicle - 8/8 6/8 6/8 Vehicle - 10/10 9/10 6/10
CA 03 8/8 7/8 7/8 CA 03 10/10 10/10 6/10
1 8/8 7/8 7/8 1 9/10 10/10 5/10
3 8/8 7/8 7/8 3 10/10 10/10 6/10
Phenobarbital-Na 100 0/8** 0/8** 0/8** Phenobarbital-Na 100 10/10 10/10 3/10*

**Significantly different from vehicle treated group (p<0.01).
*Convulsion was induced by pentetrazol (100 mg/kg, ip).

Table III. Effect of combination of antibiotics (CA) on strych-
nine-induced convulsion in ICR mice

No. of incidence”

*Significantly different from vehicle treated group (p<0.05).
“Convulsion was induced by MES (Maximal electric shock, 50
mA, 60 Hz, 0.7 sec).

Table V. Effect of combination of antibiotics(CA) on acetic
acid-induced writhings in ICR mice

Treatment (mg[;li);? iv) Cl.onic T.onic Death Treatment Dose . No. of Writh-]._ngSa
seizure  seizure (mg/kg, iv) (for 10 min)
Vehicle - 8/8 8/8 8/8 Vehicle - 11.02.0
CA 0.3 8/8 8/8 8/8 CA 0.3 16.816.2
1 8/8 8/8 8/8 1 9.0+£1.1
3 8/8 8/8 8/8 3 10.7£2.8
Phenobarbital-Na 100 8/8 /8 0/8%* Indomethacin 20 0.54+0.8%*

**Significantly different from vehicle treated group (p<0.01).
“Convulsion was induced by strychnine (2 mg/kg, ip).

Fq3 Folxe #94 9lE@E<0.05) FAREAE e}
W] e} (Table 10).
b. Strychnine 2 74 & ¢l ©] 2= A8k

BYPAAE 03, 1 2 3mgkeg] £330 2 AWFAlet
T2 vehicleS A#FALEE 3} g 5led strychnineo]] 2]
s frdd Al diste] fo4 e AAREAE o

A edslkth. ofAH=EAE phenobarbital sodium(100 mg/
kg)yS Foigt T2 AE el &3t HAbFEe ol #o
A e gAHEAE Vieh A gl ch(Table 100).

¢. A7) A}5-(Maximal electric shock, MES)el] 23} = «]]
7 X] &= o 8k

.‘5‘_-{}43‘]’/\31«“-3— , 1=
£ vehicled A —7{‘— 1&g 3} m

] 3 mg/kg?] S0 8 AWFEAG
|aLsted MES(maximal

**Significantly different from vehicle treated group (p<0.01).
“Writhing was induced by 0.6 % acetic acid (0.1 ml/10 g BW, ip).

electric shock, 50 mA, 60 Hz, 0.7 sec)ol] 2jsf 4% A&
o] dated F2lA] 9l= zﬂ-?ﬂ?;]}?;:ﬂ]j_ Hol|x] gkgkom, <F
A)zE2 =2 phenobarbital sodium(100 mg/kgys Fogh
T2 HAREEol] glolx] el Sl SAHERE viE}
WAt} (Table IV).

HEZZY D)X= YEHEA writhing

E3EAUAE 03, 1 2 3 mghkgs] 430 2 AAFARl
& vehicle2 o8l T} H)w3led 0.6% acetic acid2]
H7}Eodof 23l writhing 354l 9le1A] 24 & Aol
E Holx] igken, WHNEEAE indomethacin(20 mg/
keys Folgh oAz A A (p<0.01) writhing 15~
7} ZF48llch(Table V).

=20 Olx= HE
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Table VI. Effect of combination of antibiotics (CA) on rectal temperature in SD rats
Treatment Dose - Rectal temperature (C') after administration (h)
(mg/kg, iv) pre 0.25 0.5 1 2

Vehicle - 36.84+0.2 37.0£03 37.0£03 36.8+05 36.84+0.2
CA 0.3 36.8+£0.5 37.01£04 37.0£0.5 37.0+0.3 36.6+£0.5

1 36.7+0.4 37.1+0.3 36.9£0.4 36.7£0.4 36.6+0.5

3 36.7+0.3 36.9+0.3 36.9+0.3 36.8+0.2 36.6+0.2
Chlorpromazine - HC] 20 37.0£0.3 35.940.2%* 35.54-0.4*¢ 34.7+0.4** 35.54£0.9%*

*#Significantly different from vehicle treated group (p<0.01).

B3AAE 03, 1 2 3mglkge] 4skon A Roigt
T2 vehicled Foigh T3 vl A e A
HELE Ho)x] eofglr} U= EAR chlorpromazine -
HCI(20 mg/kgys S48 TolAE HIA 2s(p<0.05) A
22| A3)7} FA = gl vk(Table VI).

ZEEZM 0|X= SETHSH)

HFAAAE 03, 1 2 3mgkg] 4808 Foqdl ¥
vehicle& Fo13F 73} vla2dle] F9A gl HolE

2 e

o

Table VIL Effect of combination of antibiotics (CA) on rota-
rod test in ICR mice

Treatment Dosel No. of. f.allen mice® after
(mg/kg, iv) administration (min)
15 30 60 120
Vehicle - 3/10 2/10 2/10 2/10
CA 0.3 2/10 1/10 0/10 2/10
1 3/10 2/10 1/10 2110
3 1/10 2/10 2/10 2/10

* No. of mice fallen from the rota rod within 60 sec at 12 rpmy/
No. of mice treated.
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Fig. 1. Effect of combination of antibiotics (CA) on blood
pressure in anesthetized beagle dogs.
0 min: vehicle 0.5 ml/kg 30 min: CA 0.3 mg/kg
60 min: CA 1 mg/kg 90 min: CA 3 mg/kg
SBP: systolic blood pressure, MBP: mean blood pressure,
DBP: diastolic blood pressure

A ¢¥gkr(Table VII).
SE - =EUHof Cist &8

B33 A)E Beagle ol 0.3, 1 2 3mg/kes] ko
infusion¥t ¥ 308714 €, A, e F72F, sF
4 AREE FoiAs) vt FA e AolF Beol
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Fig. 2. Effect of combination of antibiotics (CA) on heart
rate in anesthetized beagle dogs.
30 min: CA 0.3 mg/kg

0 min: vehicle 0.5 mi/kg

60 min: CA 1 mg/kg
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Fig. 3. Effect of combination of antibiotics (CA) on femoral
blood flow in anesthetized beagle dogs.
30 min: CA 0.3 mg/kg

0 min: vehicle 0.5 ml/kg

60 min: CA 1 mg/kg

90 min: CA 3 mg/kg
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Time (min}
Fig. 4. Effect of combination of antibiotics (CA) on respir-
atory rate in anesthetized beagle dogs.
0 min: vehicle 0.5 ml/kg 30 min: CA 0.3 mg/kg
60 min: CA 1 mg/kg 90 min: CA 3 mg/kg

A F3ke}(Fig. 1-5).
AE7[H Olx= He

EHErES0 st &HE

2 AAE 03, 1 2 3 mgkge] f2ko 2 A=A}
& vehicle2 o8l 73} B33t charcoal?] o] Z-E-o
HelA F2lAd gl AlE HolR] ddghor, AR E
A2 atropine sulfate(2 mg/kg)s Foigl FolAE F9A

Table VIII. Effect of combination of antibiotics (CA) on in-
testinal charcoal meal propulsion in ICR mice

Treatment Dose (mg/kg, iv) Passage rate” (%)
Vehicle - 63.0+12.0
CA 0.3 69.0£9.9
1 604.7+6.4
60.7+4.8

Atropine sulfate 20 34.3412.6%%

**Significantly different from vehicle treated group (p<0.01).
Length of charcoal passage % 100
Length of small intestine

“Passage rate (%)=

4] A (p<0.01) charcoal?] o]%-o] <oA= 1} (Table VII).
= 3 M= CHALY| OIXl= et

= U MsiE vjAof Chst =E

EAAAE 03, 1 2 3mgkg 230 F Foig F&
vehicle S Fofg) Fa} u|wsle] wak, Na', K ¥ Cl 9] uj
vkl F-94 sl sl dlslew FANEEH R furo-
semide(10 mg/kgys FAT Folldv 2E 2] Froi
8l A (p<0.01) =7}sl¢lth(Table IX).
=EIN O|xl= Hek

Guinea pigQ| HE35|% =F0] 0|X|= HEF

B33 A = 1, 3 9 10 pg/mle) EEo)| 4] acetylcholine

Vehicle
(PBS)

[0

A -
0.3 morkg) (VAT M,

CA
(1 mgfkg)

CA
(3 ma/kg)

Fig. 5. Effect of combination of antibiotics (CA) on electrocardiogram (lead 1) in anesthetized beagle dogs.

0 min: vehicle 0.5 ml/kg 30 min: CA 0.3 mg/kg
*Time (min) after initiation of experiment.

60 min: CA. 1 mg/kg

90 min: CA 3 mg/kg.
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Table IX. Effect of combination of antibiotics (CA) on urinary volume and electrolytes secretion in SD rats

Treatment  Dose (mg/ke, iv) Urinary volume (ml/5 b/100g) Na' (mEq/5 W100g) KXK' (mEq/5h/100g) Cl° (mEq/5 /100 g)
Vehicle - 2.1+0.7 0.245+-0.086 0.168+0.062 0.309+0.106
CA 0.3 1.84+0.5 0.2154+0.052 0.1721+0.040 0.297+0.071

1 1.94+0.5 0.255+0.078 0.184+0.043 0.349+0.083

3 1.604 0.2340.084 0.199--0.047 0.3434-0.101
Furosemide 10 6.310.6%* 0.784+0.085** 0.222+0.043** 0.979+0.072**

**Significantly different from vehicle treated group (p<0.01).
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Fig. 6. Effect of combination of antibiotics (CA) on acetyl-
choline, histamine and BaCl,-induced contraction in isolated
guinea pig ileum.
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