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ABSTRACT

Fifteen kinds of antibiotics both in liquid or dry states were investigated for the

purpose of radiation effect on the antibiotic activities after irradiation.

In liquid states, the antibiotics such as amoxyllin, ampicillin, cepharolidin and he-

tacillin were inctivated 90%
and penicillin, dicloxacillin,

were inactivated at 500Krad, however,

cephalothin,
the tetracyclin, chloramphenicol, gentamicin

cloxacillin,

of their antibiotic activities at radiation doses of 50Krad,

erythromycin and cephalexin

and kanamycin were decomposed at radiation doses of 1.5Mrad, respectively.
In dry states, all antibiotics were stable at radiation doses of 5Mrad.

On the other hand, the neomycin in liquid state was rather increased the antiboctic
activity about 1.2 and 8 times when the E. coli ATCC 113—3 and B. subtilis ATCC
6633 were used as a standard microorganisms, whereas, the decreased antibiotic acti-
vities were observed in S. zyphi Ty-2 (36.2%), St. faecium (10.79%), B. sphaericus

CIA (9.065%) and St. aurews ATCC 6538p (70%).

FA = B SR KIS EARE Y e
1 B v el = WS SLER & XE BE
off ¥ Hi=le] pharmaceuticals, bioproducts
L WY Hire 4£FE 9 g % vaccineSell 5 AMEs] FAE I glvh
gubs] #TE T gleom 43 A F Controulis ez al.(1954)e 2] %}= calcium
A= = stz gluconate, ascorbic acid, DPT vaccine®-&
o] & WL EL SO MES YE= Fodige Wigrsted WAH ) activity S [
shar ek WiEiESl B kR lod WAt f54 potency®] (L7 flglex,
FEER Wik s de s x e Co streptomyan HCl, aureomycin, chloramphe-
rrayE FiHE = b B el ok nicol5--&  Frgliit MU £53.  potency?]
MR- 19600 He) pHEEE gl e 2 BLE A o siddvha itk gleh



Dec., 1977]

=38 Gupta et al, i ‘
neutrons} 7- radlatlon& i1

cillin®] #fES
gtste]  activity®] #LE BT FE,
antibiotic activityel] £ #o] ¢ &8 #4s)

I gleh olshe] MiAHER Mgt =B B
e potency ko] of & Higesl ke
= 2 gl

HHEL A} 19744FFFe]  antibiotic =
tetracyclin HClel o) 3% Be4Hiae] %5l =
3] physico-chemical test @ activity##{l #1
TE WEst #wdstd e

wtebA  tetracycline?] -$-E]vielel A
== 149 antibioticS ¥ffo 2 e,
liquid stateg} dry statez &4 [BEfsto
inhibition zone®] )8l activity®] (L=
ek BT S Q9o @
upo] o,

H H FE

1. H&Em
Y.J. #£5% 3UEeRke Y ampicillin,

amoxycillin, cepharolidin, hetacillin, peni-

cillin, dicloxacillin, cephalothin, cloxacillin, -
erythromycin, cephalexin, chloramphenicol,

gentamicin, kanamycin, neomycin % tetra-
cyclines 15/ FR-E BAsI] RApiz
s o
2. BB Y B

& EEel AT ¥k Sarcing lutea,
Staphylococcus aureus ATCC 6538p, Esc-
herichia coli ATCC 118—3, Staphylococ-
Bacillus subtilis ATCC
6633, Salmonella typhi Ty-2, Bacillus
sphaericus CIA 9 Streptococcus faecium

]31 o":] ] E‘\:‘ E—‘T @A_ Hfﬁ:[‘} oﬂ,ﬂ ﬁ\
ik orel

112 TGY brotho] 4 37°C, 188477 B
sEelsl .
3. Bl 8iE

Liquid statel inhibition zone 15~30mm
T WEblE BES HES 2 TR

KRR BRI, dry state:=

cus epidemidis,

Rhee, Chun & Kim: Radiosterilization of medical products (1) 155

g W
4. Bylg By

WE ) BI9EAT A TRC panoramic
irradiator (10,000Ci Cof® y-ray source) =
FlAste 2.3Krad/min®] dose rate® HIE
RRETAA FEhsrad o
5. Antibiotic activity J|zE

7}. Paper discel] %3l inhibition zone#f
%% . Whatman No. 1 filter paper disc(iHER
6mm) & wkEe] 121°C, 1570 EmEERE st
o Ffetddeh 2% Uk ¥ L/4BE MR

S E8 #4%&9 base mediae} seed media
£ el Z3 agar plated] ¥ F, 37°C
ol A 18w A K5 ste] 4=+ inhibi-
tion zone®] =.7] & PIES Y oh

1}. Cylinder methedsl] {£3F inhibition
zone# %% : Penicylinders- %42 base me-
diasl seed mediaE F-o| “£3) agar plated]]
s Bk § 1/48% HBgs 0.25mly
do] 37°Cell 4 18HFf] #5# % inhibition
zone?d] =7 E HiESte Code of Federal
Regulationsel] »}z} antibiotic activity % &
®ak9 ok

#HR HER

PLERS KB KB A ) Bubhsg B
B ES 55 Table 1o Ash zeh,

Table 1o 4] ¥ u}o} o] 90% antibio-
tic activity® WA A7l HAtiR HES

Hidse mEel ek 35 ¢ 4 gad
Amoxyllin, ampicillin, cepharolidin, heta-
cillin- o =) 2 i 4ifidl sensitivestod 25~
50Krad LAfAel] 4, penicillin, dicloxacillin,
cepharothin, cloxacillin, erythromycin,
cephalexin-g- 200~500Krade] 4] tetracyclin,
chloramphenicol, gentamicin, kanamycin-2-
PRl Byt R4k 2. 5~5Mradell 4
antibiotic activity?] F4=-& nge}.  wlzk
A PEe] AEflel =lelb activityd] #2984
Rl = JUHHRE MR l %E}P_‘%
BRI TRl A H AR Al fsl activity

E5F K



156 KOR. JOUR, MICROBIOL. [Vol. 16, No. 4
Table 1, Radiation effect on antibiotic in an aqueous state
Radiation dose
Diameter of* for the reducti-
No. Antibiotic Concentration Test organism inhibition on of 90% an-
(pg/ml) zone (mm) tibiotic activity
(Krad)
1. Amoxycillin 2.5 S. lutea 23 25—50
2. Ampicillin 5 S. lutea 26 25—50
3. Cepharolidin 10 S. lutea 20 25-—50
4, Hetacillin 2.5 S. lutea 20 25—50
5. Penicillin 5 St. aureus 24 75—100
6. Dicloxacillin 50 St. aureus 2 150—200
7. Cephalothin 50 St. aureus 20 150—200
8. Cloxacillin 500 St. aureus 23 250—250
9. Erythromycin 25 S, lutea 21 250—300
10. Cephalexin 500 St. aureus 23 400—500
11, Tetracyclin 1,000 St. aureus 18 1,500—2, 000
12. Choloramphenicol 1, 000 E. coli 26 1, 500--2, 500
13. Gentamicin 2, 000 St. epidermidis 22 2, 500—5, 000
14, Kanamycin 2,000 St. aureus 20 2, 000—2, 500
15, Neomycin 2,000 B. subtilis 16 7, 500—10, 000

Remark: *=Non-irradiated

Table 2. Radiation effect on antibiotics in dry state

No Amivioe  CTTIHIM T organiom Riameterof ibibion sone(ou,
1. Amcxycillin 2.5 S. lutea 23 23 23
2. Ampicillin 5 S. lutea 26 26 25
3. Cepharolidin 10 S. lutea 20 21 20
4, Hetacillin .5 S. lutea 20 21 21
5. Penicillin St. aureus 24 24 23
6, Dicloxacillin 50 St. aureus 21 21 21
7. Cephalothin 50 St. aureus 20 20 20
8. Cloxacillin 500 St. aureus 28 28 27
9. Erythromycin 25 S. lutea 21 21 22
10. Cephalexin 500 St. aureus 23 22 23
11. Tetracycline 1,000 St. aureus 18 18 18
12. Chloramphenicol 1, 000 E. coil 26 26 27
13. Gentamicin 2,000 St. epidermidis 22 23 22
14. Kanamycin 2,000 St. aureus 20 21 19
15. Nemycin 2,000 B. subtilis 16 17 17
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Table 3. Ant1b10t1c activities by various
‘ m1croorgamsms of neomycin irradiated
in aqueous state.

Antibiotic activity (%)
Strain

0 Mrad 1 Mrad
S. typhi Ty-2 100 36.2
St. faecium 100 10.79
B.sphaericus CIA 100 2. 065
St. aureus6538p 100 70
E. coli 113-3 100 118
B. subtilis 6633 100 800

Remark: Thi sample was irradted at the
concentration of 2.5mg/ml in distilled water.
Antibioic activity was measuredby cylinder

method.
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dicloxacillin, cehalothin, cloxacillin, erythromycin, cephalexing 500Kradl)e¢] 4], tetracyclin,
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