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Abstract 

Two kinds of antibiotic, Erythromycin and Kanamycin, were 

experimentally studied in 147 carps which ranging from 20-25 cm long. 

Fishes were divided into 7 groups, 1 control and 3 groups per antibiotic, 

consisting of 21 fishes per group. Dosages of 5, 10 and 15 mg/kg body 

weight of each antibiotic were intramuscularly injected into 

experimental groups respectively. Blood were collected, 3 fishes 

per group, at 1. 3. 6, 24, 36 and 48 hours post injecttion. Sera of 

each group of mention time were pooled together. Bioassay was used 

for antibiotic concentration determination in sera. The efficiency 

of antibiotic in sera against gram + and gram- bacteria were tested by 

agar-gel diffusion. The results were found that the half-life of 

Erythromycin and Kanamycin in carps were 11 and 15 hours respectively 

which being longer than in livestocks and pets. The 5 and 10 mg/kg 

doses of both antibiotics were not effective against gram + and gram­

bacteria Kanamycin at 15 mg/kg had intermediate effectiveness against 

gram- Aeromonas hydrophila. within 6 hours post inoculation but 

non for other bacteria. Erythromycin at 15 mg/kg had no effectiveness 

against gram + and gram- bacteria at all time post inoculation. 



- 1 ­

Unu1 

'" .I ... .,.1.. ,~ i1 ~!I -4
UA1R11WLuuuA1nLA8~L1LwaR11ua18~1uua~Luunu8ua81~8~1u "uu, 

~ ,c;.I.. ~ !!!I , ..... . , 
u1~naUnUUA1R11WLUUUA1nU11R1UW~ ~~UUn11LA8~Ua~~UAUa1R1'W,~~e~n1B81~ , • 
'~~~1~1~U1n '1nn11Rn~1nB~Ln18~Rn~UA~R~~ (2525) WU11LR8U118~1Un~i1RnB~ 

UA1R14u'1nn1'A~L~BUURnL18 UA~L~1Un111nH1i~881U~~1U~~A18WU~~AB~,uun11 
~ .I~, , !! ,.,.1.. ,~-4,~!I. .. 

uULUen~e~B81L~a1uu ua1R11uLuuuA1nunu1~1~ijlLa~unLA8~'1U1ULUU1nun LUBun11 
~ ~ ~ ~ ~ ~ u _ 1 u u ~ ~ ~ ~ 1 ~ 
~~LUe~1BLUui1R ,~u8u1wn111n~1i~8n11Q~81Ln1nA1ULUB ~~U1L1NnR11Q~,~LUU 

U1L1~1~~11~~1UA1nUn1UR1U~a~ <i1~~1. 2531) 
., ... ~ .I... ~ .. ~ 

Erythromycin lLa~ Kanamycin LUU81uDD1u~n1~'un1'1n~1i1R~~Lue 

.... ~, , j ... ... -4 1. 
ILURnL18De~"~1A1~ 1 LDU iR n1~UB ILW~ un~ U1 an1lLa~eU 1 i~8'~B8n~nrr, 
;ui~n11a;1~iU1;UDe~L~BILURnL18 81U~~1U~ Erythromycin ~~B~'un~u. , 
Hacrolides Ben~n~n~n11L'1ijLAUi~De~L~BuA~B1,ri1'~L~8UURnL18~18L~ ~1nR11U 

...... ~ .. , ... !I!I 1. ..... .,jc;,
LDU DUile~ 81a~UBlLa~ LU8UR11UL 1~ B81~UilU 81U8 8n~ntTL~iI'\u)11:: nL UU~ H nALnn 1 1 , . 
BBn~nn'~~~il11~n11a;1~iu1~ui~8~unu 50 s ribosomal subunit na~L~euURnL18 , 
d1U Kan~mycin L~U81U~~1u~n~u Aminoglycosides 88n~nnri1'~uuRnL18~18, 
<bactericidal) i~8~81'::LD1Lu~unu 30 s ribosomal subunit De~uuRnL18uuA 

~~il11~n11a11~iu1;U~~1L~ud1~1un11~11~ti1~DB~L~B KanYBycin een~n~L~~'U~11~ 
~1~ILA~;B~B1R8B8n1L,u'unu1un11 active transport D8~81LD1dL~A~~18 i~au

•1. ... .1 ~ ... .. ~.,j... ~ 
81'::BBn~nrr'\u)11~1L1~Aeunn1~8Bn~L'U~1B'un11~~LUBnLnil'1nLU8 anaerobes 

.I'" , ... ~ ... 
'1nn11n81U~~1u~n~a8~i~n~11 BBn~nfi;UB~n11L'1~1B~1LUBILURnL18L~n~ 

ILn1UU1nILA~AU ~~L~u~il8u'H'ua~1~a18~il~ kanamycin L~U81U~~1u~~~~iuL~M'1n•...... ,
i~uu~~'~iil8n11Q~Ln1UU d1U Erythromycin i1u11n'~a~1nu~18 



- 2 ­

, ...... 
BtJn1lMUa~1t1'n11, 

, 
7 nllJJ n~~a~ 21 ~1 L~8L~Una~A1UA~ 1 na~ ua~na~n~a8~~1~na~~1~1U81~1U1U. . . ,~• ,
6 nllJJ, 

I , ~ 1)&,1 &.I 

naU~1U~U UIl1A1,.wnl~,.u NaCl 0.9% 1M. ,1U1U 21 ~1-,--,­
I cal u .... 

naUTI'tjl1U1I1 
, J , ..I OJ~ .. OJOJ ~ 

nllJJn 1 Un1A1,.wnl~"u erythromycin 1~en1"u~Ln1nIl1JJLUa1unu1~-,-­
5 mg/kg ~1U1U 21 R1 

, ..I , ..I OJ~ .. OJ ~OJ

nllJJl1 2 UIl1A1,.wnl~"u erythromycin 1~en1"u~LD1na1JJLUa1unu1~-,-­
10 mg/kg ~1U1U 21 R1 

• ..I , ..I OJ~ .. OJOJ ~ 
naJJn 3 Un1A1,.wnl~"u erythromycin 1~en1"u~Ln1na1JJLUa1unu1~-,-­

15 mg/kg ~1U1U 21 R1 

5 mg/kg ~1U1U 21 R1 
, ..I , ..I OJ~ .. OJOJ ~ 

naJJl1 5 ua1A1,.wnl~"u kanamycin 1~en1"u~Ln1na1JJLUa1unu1~-,-­
10 mg/kg ~1U1U 21 R1 

15 mg/kg ~1U1U 21 R1 

!:! q, -:t I 1)_ .... ~ J IJ .., ~ tJ 041 

'1nuu'~L'1~La8~ua1n8ul~,.ue1 3 ~1 u1La8~nl~JJ1"1JJnuLnul1 UA~L'1~Laa~ 
... "lII IJ tJ I... LI 

"a~,1nU~e1'"Ua1Ua1 I, 3, 6, 24, 36 ua~ 48 r11JJ~ '~eL'1~LAa~ua1Ai~a~ 

3 R1 
~ • -:t cal u~ IJ ~ LI J ~~ • u IJ 

,1nUUU1La8~nL'1~'t~n~'"un~~1Lwauen~1JJaanua~u11u"1"~~U81'~e'. 

~; Bioassay ua~~nH1wa~8uuA~L;B (in vitro) 

1;n1""1,.~~un1'U~~JJ1~e1; Bioassay (Bryant 1981, Hugo and Russell 1983, 

Reeves et. al. 1978, Victor 1986, Barry 1976, Bailly 1974) 

1. n1""1"~Rue1 Erythromycin 'U~~JJ"a~'1nU~e1 
1.1 LR1eJJ medium : l~B'~ antibiotic medium No.1 
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1. 2.1 methanol 

1.2.2 0.1 M potassium phosphate buffer, pH 8.0 

1.2.3 inactivated 	horse serum 
~ 	 ~ u ~~ 

1.3 	 L~1e~ microorganism : n1n1un11n~AB~uRB Micrococcus 

. ~ ~.."' I t ~~ .b' t·luteus strain ATCC 9341 i~eU1LnBUL~~A~IU agar s an s n~ antI 10 IC 

medium No. 1 ~1U1U 15 mI. u11u incubate ~ 32-35°C U1U 24 i1i~~ a1~L~B 
~ ...... .. 	 u 

nL'1~L~ui~'1n~1nB~ agar !il18 sterile U.S.P. Saline (T.S.) 1~"~~~1U1; 

25% ~ ~u photoe I ectric co I orImeter A11~e11RAU• 580 nanome ers. 	 t,1nn111~R~1D 

~ 

1. 4 L~1fI~ plate 

1~ petridish nU1(ilLiuW1RuenA1~ 150 mm. u11u~1L~B1~ 
'I 

.. .£ .. uu ~ .I 
U1anrr L~~ standardized inoculum 1 ~~ '1nuun~'~ medium LLn~~1 L,1~1n 

, 	 'I 

4 ~ ~ . u u~
medium i~eLR1B~~Bn sterIle "A11~~nU1~ 4 mm. plate a~ 11 ~A~, 

1.5 L~1e~ working 	standard 
u~ 

i~8n11a~A1e Erythromycin standard 1u methanol ,~~ 

u u ~ ~u 
R11~Ln~nu 10 mg./ml. L,B,1~~11A~A1eU~1e 0.1 M potassium phosphate 

..,... LliJ '1 ~~ ..
pH 8.0 1~L~ABR11~Ln~nULUU 1.0 mg. nB~ Erythromycin base/mI. ,1nuunL,B­

~u • • u~ 
,1~~11A~A1eu~1e Inactivated horse serum i(ilen1 2 fold dilutions '~~R11~ 

Li~iunB~ erythromycin L~U 4.0, 2.0, 1.0, 0.5 UA~ 0.25 mcg/ml. ~1~a1~U 

~ ~ ~ ~ 	 ° 
~A~,1na~e1~1Lnun -20 C 

1.7 n1n11n(ilaBU~11~~ue11u~~~ l~e 

5 ~A~ 1U"~A~ plate ~1U1U 3 plate '~L;~ standard solutions 50 ul d1u~n 
.. 	 ~~ u u 

~A~L~~ standard solution n~R11~Ln~nunB~,., . 	 . . ~ ~ 
Erythromycin base 	LUU 2.0 mcg/ml. (LWB~11,aBUR11~RA1(ilLRaBUL~BLneunu Se 

U1 plate 

.J ~ ~.. .J~~ ~ I!! ~ 01.1
A1UBn 1 plate nL~AB'~'An1~nL1A1~1~ 1 n~ 11 ~A~ ~~1un 1 

, 'I 
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Figure 1 pattern for assay procedure 
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lUlU Llnl, 

SI = Standard concentration of erythromycin base 
.,j 
n 4.0 mcg/ml. 

Se Standard concentration of erythromycin base 
.,j 
n 2.0 mcg/ml. 

S3 = Standard concentration of erythromycin base 
.,j 
n 1.0 mcg/ml. 

S4 Standard concentration of erythromycin base 
.,j 
n 0.5 mcg/ml. 

Ss Standard concentration of erythromycin base 
../ 
n 0.25 mcg/ml. 

S6 = Standard concentration of erythromycin base 
.,j 
n 2.0 mcg/ml. 

UI Carps' serum level of erythromycin nfluiA1tJ1n 
I 

Ue ::: Carps' serum level of erythromycin 1 U11JH "a'n1n'1A1tHI1 
, 

U3 Carps' serum level of erythromycin 3 U1IJJ-3 "a-311n'1~1ufn 
, 

U4 ::: Carps' serum level of erythromycin 6 U1IJJ-3 "a-311n'1~1ua1 
, 

Us Carps' serum level of erythromycin 24 U1IJJ-3 "a-311n'1~1ua1 
I 

Us Carps' serum level of erythromycin 36 U1IJJ-3 "a-311n'1~1tHl1 
I 

U
7 

= Carps' serum level of erythromycin 48 U1IJJ-3 "a-311n'1ii11UB1 

~ LI.J.qtJ !I 4 IJ q~ ~ 
11-3 plate n-3'11n~N"nJJ"~-3U1U 1 n11JJ-3 LW~'"a1UDn1u~n'~11an1 

, 'I 

medium "a-311n~uu1'1u incubate ~ 32-35°C U1U 16-18 i11JJ-3 lii1L~U~lAu~n"l-3 
'I 

.. J ...q, ~ I .,.oqI t ~ ~ I tJ 

1l~-3 InhibItion zone nLn~llU i-31~~a-3JJA1 inhibition zone Ln~llUaBl-3U~D 
I LI V iLl. I.J 

3 ~h 'UU~"~A11JJLllJJllUUa1u1'1U"lA1LI"a 

1.8 n1'1~A1 standard curve 

LIt '.J~ 1:), 

L~u~lAuan"l-3lla-3 clear zone nLn~11na1,a~"lBJJ1~'11U 3 plate Ua1U1JJ1 plot 
'I 

I tJ ..,.... tJ I , ~ • I J J.... 1.1 

n'l~ '~~11-3A11JJLllJJllUnULaU~lAuBn"1-31l~-3 clear zone 11nuuu1A1Llaan1~'1~11n 
'I 

~~ , ../... <OJ <OJ 

~'JJtla1A1'Un~a-3n1'~lJJ1LU,aULnau 

1.9 n1'U'~JJ1NA11JJLnJJnU 

n1'U'~JJ1~A1A11JJLnJJnUlla-3~1a81-3 ('~~Ua1UQ~1U~1U~~JJ 
tla1A1~W ) n1'1~liila'~A1LI~alla-3L~U~lAUBnal-3lla-3 clerar zone lla-3~1a81-3JJ1B1U 

'I 

A1LU1BULnBU standard curve 

2. n1'~1,~~ua1 Kanamycin 1U~~JJ"a-311n~~D1 
? 1 n um No. 1 LiuflU 
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2.2.1 1.0~ potassium phosphate buffer, pH. 6.0 

2.2.2 inactivated horse serum 
... 	 ..,j I.J .. 

2.3 	 L~,e~ microorganism : n'~'un1'n~.au Aa Bacillus 

subtilis Strain ATCC 6633 

2.3. 1 L~1D~ suspension l~aLR~L~an~'U agar slants 
..,j ... 	 • • ..,j 0 

n~ antibiotic medium No.1 ,1U1U 15 mI. u11u incubate n 32-35 C U1U 

:f I.J I.J ~..,j.. ..
24 n11»~ ,~ sterile U.S.P. saline T.S. 3 mI. a1~Ln8nL,j~UUW1 agar a~'u 

Roux bottle Ui1L~~ antibiotic medium No. 1 a~l~ 250 mI. ~1 Roux bottle 
..,j 0 ~!! I.J ~..,j ....,j.. I.J

lu incubate n 32-35 C U1U 5 1U ,1nuu a1~LnanL,j~nW1na~ agar ~la sterile 
~ I --4 1.1 I).... ~ ~ " 

U.S.P. saline T.S. 50 mI. ,1nuuau suspension nl~'~jaununaw~n~ 70 
0 

C 
I 	 I .. 

1.1 	 1.1I'... I.J 

U1U 30 U1n a1~ spore suspension ~la U1nauu1.nn 25-50 mI. 3 A1~ '~1~.1' 

...
2. 3.2 n1'LR,e~.1'un1uaaa~1~'l1U 

J 1i.J4.... . JLI I tJ 

dilution factor n'~Aan1j1~n1jaa~'~u.~W1Ul~ 

25% ~lD photoelectric colorimeter A11~a11A~U 580 u11uL~R' Liuffu ua~ 
'uu~a~ 100 mI. na~ agar '~Li~ spore suspension 0.05 mI . 

...
2.4 	 n1jLRja~ plate 

,~'i~an1'L~a1ffuffufi1;a 1.4 na~ Erythromycin "~,i 

0.05 mI. na~ spore suspension 'u 100 mI. na~ agar "nu 
... .

2.5 	 LAje~ workIng standard 
I.J 

l~an1ja~a1a working standard ~la 1.0~ potassium 
.... .q i) IJ 

phosphate buffer, pH 6.0 '~~A11~Ln~nu 1,000 mcg/ml. na~ kanamycin base 
IJ ~q 	 1.I.q

inact i vated horse serum ~la1rr 2 fold dilution '~~A11~ 
I.J I.J 	 ~ 
Ln»nuna~ kanamycin LUU 12.0, 6.0, 3.0, 1.5 ua~ 0.75 mcg/ml. ~1»a1~U 

... .~ 

2.6 	 L~1B»R1aa1~ 

'i~an1'L~a1ffuna 1.6 na~ Erythromycin 

2.7 ri1n1jn~.aU~1j~~Ua1'U~~» 
~.q .q .... 1.1 	 • 

1rrn1jL~a1nUna 1.7 na~ ErythromycIn 

2.8 	 n1j~1A1 standard curve 

http:U1nauu1.nn
http:n'~'un1'n~.au


- 7 ­

I 
~~ ~ ,. ~ ~ 


JpD11nDB1ijnnRBuuHnL1B (in vitro) (CFR, 1985) 


'~1n agar diffusion lM8'~L~BUD1~U1nRB streptococcus spp. ua~ 
Bacillus cereus L~Bun1~auAB Escherichia coli ua~ Aeromonas hydrophila 
..I... 1. .... ~ .. 
nU1ann1~~L~B8UU~UU, 

• ~~ I ..I ... ..1 :I 
U1~1~D8~ua1R11wnL,1~1MnL1a1 0, 1, 3, 6, 24, 36 ua~ 48 D11~~ 

"a~'1nU~B1 Erythromycin "18 Kanamycin ~1iiiu cyclinder ~U~'U agar plates 
..I ... ~ ... ... ..I 0 :I ... . 
n smear ~1aL~Bun1~U1n"18Un,~aU~1~R8~n11 incubate n 36 C 24 D11~~ ua1U1 

.. ~.., " I .., ~ ~~~ 
plate clear zone LU1BuLnnunu standard DB~B1URa~R1 n~U~1~ 

,~~8~n1n11"11~MUa11Ma1n Bioassay ua1A1 clear zone ~1~'~U~~U~R11~a1~11n 
DB~1::MUB 1iui1~~~ii'ui ~n 11 L , 1C\1 L~U1RJlB ~ bacteria fi~LLn 1~U1nua~LLn1~au1~iu L 1a 1 
. ~ 

R1~ '1 nu 

uaD11nilaB~ 

1. uan11Rn~11~~UR11~LD~nUDH~B1UD~1U:: Erythromycin iu~~~ 

'1 
., • ..I ... ..... I ..I ... J;:

3 LuuR1n1M,1nn11u1Lauu1RuBna1~DB~ clear zone nLn~DU~1 
'I 

81UA1LU~BULnBunu Standard curve DH~ Erythromycin ~1~'1nn11nMa8~ i~,~ 
I .., ~~,.., CIII"''' ~ ,

WU111::MUB1 Erythromycin iU~1~ua1A11w,::a~aR"a~,1n~MLD1na1~Lu8DB~Ua1R11w
'I , 

, I .... IJ • .., .. .., 

1 j{11~~ ua::,::RHB '1 a~1::Mua~,UUBBn11 0.5 ug/ml. n1B"a~,1nU~B11uua1 24 
• • , ..I ... 
j{11~~ d1uiui11~DH~Ua1R11WnL'1::'1nUR1nBUU~B1 Erythromycin '~~11,1~wU1::MU 

DB~B1iu~~~ 

1, 2 ua~ 
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.a ...... ~ 	 ~~ 4 'OJ~ 
~111~n 1 	 Ltl1euLneU1~~U81 Erythromycin 'U~1~ L~Btla1A11w1~1U81'UUU1~ 

5 mg/kg 

.,j . OJ OJ 

1~8~L1a1Tl A1A11JJLUJJUJJB~81 Erythromycin ,u~~~ (ug/ml) 
<! • 

LntJi1~ 
:! .a :! .a ~ .a w

AHTl 1 AHn 2 AHn 3 x + S.D.-

ww - - - -
E1 

ww 
0.72 1.12 1. 04 0.96+0.03Ee -

WW 
0.63 1.14 0.49 0.75+0.08E3 -

ww 
0.61 0.94 0.36 0.64+0.06E" -

(0.25WW 
- 0.20 <0.26+0.00E5 -

ww 	 ( -
0.25 <0.25+0.00-Ee -

ww -- - -E7 

. .a OJ OJ 	 . .a 

* X + S.D. = A1Lua8A11~LU~UUJJB~ Erythromycin .!. A1Lu8~LtJU~1R111U 
.. . ...• .,jH E1 na»TlL,1~LaB"nBUu"81 Erythromycin

• .. ...~· .a 	 · Ee na»nL,1~LaB~"a~u~81 Erythromycin 1 n11»~
• .. ...~• .,j 	 · E3 na»TlL'1~LaB~"a~u~81 Erythromycin 3 D'11»~
• .. ...• .a 	 · 

na»TlL,1~LaB~"a~u~81 Erythromycin 6 n11~~E" 	
~ 

I .. ...~· .a 	 · E!j 	 = na»TlL,1~LaB""a~u~81 Erythrollycin 24 n11»~
• 

~• .,j .. ... 	 · 
Ee 	 = na»TlL,1~LaB~"a~u~81 Erythromycin 36 n11»~

• .. ...~· .a 	 · E7 na»nL,1~LAB~"a~u~81 Erythromycin 48 D'11»~ 

http:0.25+0.00
http:0.26+0.00
http:0.64+0.06
http:0.75+0.08
http:0.96+0.03


U61I'l'J~Gl ~tl~tttJ ~VitttJ..,::iltJ"1Jull'l Erythromycin lu~.r:utlGllfll";'W d'JeJ 111i~uttllu"1Jull'l 5 ,10 HOI:: 15 rn[~ /kgn-';;I~vl 1 


~~~U~ll~L~~~u~a~UllU~~~ (ug/ml) 


2.5 

2 

. 1.5 , ......... ......... ..... .............. . 

+-

1 f· ···············.... 
.. 

c' ~::~ ::~ ::~::~~~:............. .. .............\: .....,............................"'" 
.... 

.... 
.... 

.... 

~ 

--- DOSE: 5mg/kg 
'-0 

-+- DOSE: 10 mg/kg 

*" DOSE: 1Smg/kg0.5 

O~I----------------~--------------------~ 
E1** E2** E3** E4** E5** E6** E7** 

E1 ** = Before Injection E4** = After Injection six hour 
E2** = After Injection one hour E5** = After Injection twenty four hours 
E3** = After injection three hours E6**::: After Injection thirty six hours 

E7** == After Injection forty eight hours 
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10 mg/kg 

, OJ OJ..l 
'f~e~L1R1n Erythromycin iu.~~~ (ug/ml)R1R11~LtI~1'IU.tI~~!'I1 

L~u~~~ 
::: ..l ::: ..l ::: ..l 

RHn 1 RHn 2 RHn 3 x + S.D. 
10 

-

10M - - - -
El 
£: 10M 

1. 25+0.270.72 1. 05 1. 96e -
10M 

1'22 1'04
... 
0.160.49 1. 42E3 

10M 0'251'010.76 0.67+0.10E4 -
10M 

<0.25 <0.25 <0.25 <0.25+0.00Es -
10M 

<0.25 <0.25 <0.25+0.00-Ee -
10M - -<0.25 <0.25+0.00E7 -

,..l OJ ... , .J* X + S.D. R1LU"!'IA11~Ln~1'Iu.tlB~ Erythromycin ! R1LU!'l~LUU.~1~'f11U 

, ..l ..' ...n"~nL'1~LA~~nBu.U~!'I1 Erythromycin, 
I ~ 4 .... <III I 

nA~nL,1~L"a~~a~U~!'I1 Erythromycin 1 ff11~~ 
I 

, ..l .. ~ ... , 
nA~nL,1~LR~~~A~U~e1 Erythromycin 3 u11~~ 

I 

, ..l .. ~ ... , 
na~nL,1~LRB~~A~U~e1 Erythromycin 6 ff11~~ 

I , , ..l .. ~ ... 

= nA~nL,1~LA~~~A~U~e1 Erythromycin 24 ff11~~ 


I , 
I ~ "" .... .q 

nA~nL,1~LRB~~A~U~e1 Erythromycin 36 ff11~~, 
I ~ 4 ... qf I 

nR~nL,1~L"~~~R~U~!'I1 Erythromycin 4B ff11~~ 

http:0.25+0.00
http:0.25+0.00
http:0.25+0.00
http:0.67+0.10


n..,,-yjvl 2 bbOfI'l\] ~Iil bU~[JU b~[JU",:::~u,!Je)\][J, Kanamycin 1'U;;r-ilJUIil'I'l,ci"'H djeJ1;~u[J,1'U'!J'U'1'I 5, 10 bblil::: 15 mg/kg 

"':::~UI'l.'lJb~lJ~'U'!JeJ\]8,1'U;;r~lJ 

, (ug/ml) 

35~1--------------------------------------~ 

-,--.,---"'-"---''''-, --"""'-"" .. -... -,-'., .. ,, .... , .... , . -, . . , - .. ,,' . -, .. ," ... ,." . - - .- .,,', ....30 
'­

' ­

" . -, --' .. ,' -.- -.. 
"-

: : Ii::.: - -, -- -.. --'''. -- ,,, ,- -- -. -", .. -- -,. -.. --- -.. -,"- ", ... , ..... --. -. -. . , ..... -.25 
-'-~ 

.. . .. . . - ... . -." .. _... .." - -- .... " _.- .. -.. - ........ --- - ---_ ...... ---." ... - _. _ .. -.-_ .. . .. _ ... . ....... -­20 \ 

;5 ,-. ""-" .. -" ".... -\"- .,----- .. ------ .. -"-- . - . ····'···1 1.•. DOSE: 5 mg/kg 
f----' 
f----' 

.. 
-+- DOSE: 10 mg/kg

'. :::.--'."­10 
-.- DOSE: 15 mg/kg 


5 ,--,,-- - "-- ,, ,,--,,----,,-,,-,,-""--,,-"""-


Ol~---------------------------------------~ 
K1** K2** K3** K4** K5** ,KS** 1<7** 

K1 ** = Before injection K4** = After injection six hours 
K2** == After injection one hour K5** = After Injectiori twenty four hours 
K3** = After Injection three hours K6** == After Injection thirty six hours 

K7** == After Injection forty eight hours 



- 1 2 ­

a111~~ 3 	 LuieuLneu1~~ue1 Erythromycin 'U~~~ L~8ua1R1~wl~1ue1'unU1~ 
15 mg/kg 

.,j . ...... 
1~e~L1A1n R1A11~ LnWlIUnrHe1 Erythromycin 'U~~~ (ug/ml) 

o! • 

Lnu~1~ 
~ .,j ~ .,j ~ .,j ..

RHn 1 RHn 2 AHn 3 x + S.D.-

.... -- - -
El 
E .... 

3.301. 85 1. 62 2.26+0.55e -.... 
1-62 1-75 + 

0.232.401. 25E3 
.... 

1-42 1. 80 1. 53+0.041. 38E4 -.... 
(0.54+0.17<0.25 <0.29 1.12Es -.... 

<0.25 <0.25 <0.25 (0.25+0.00E6 -.... - (0.25<0.25 (0.25+0.00E7 -

. .,j ... ... 	 . .,j 
X + S.D. 	 = A1L~AeA11~LD~DUDB~ Erythromycin .±. A 1 L UIH LUU~1~"11U* 

.,j 	 . .. 
** E1 	

4· = nA~nL~1~LaB~nBuu~e1 Erythromycin
• 

.,j 4 	 ~ .. . 
Ee · 	 1 fh1~~= nA~nL,1~LA8~~a~~~e1 Erythromycin

• I 
I .,j 4 ~ .. 

E3 	 = nA~nL,1~La8~~a~~Re1 Erythromycin 3 ih11H
• I 
I .,j 4 ~ .. 

E4 	 = na~nL,1~La8~~A~URe1 Erythromycin 6 ~1i~~
• 	 ,.,j 4 	 ~ .. 

na~nL~1~L~B~~a~URe1 Erythromycin 24 n11~~Es · 
• 	 ,, .,j 4 ~ .. 

= na~nL~1~LaBR~a~~Re1 Erythromycin 36 ~11~~E6 • I, .,j 4 ~ .. 
nA~nL,1~LaBR~~~URe1 Erythromycin 48 n11~~E7 

~ ~ .... j 	 ~.:, .,j ,
2. ~~n11Hn~11~Rue1U~n1U~ Kanamycin 'U~,.~Ua1A1,.wnL1~1~1~ 1 

... ... 	 ~.:, ~ .,j o! 
A1A11~Ln~Dun8~e1 Kanymycin 'U~1~UA1A11W~~".R~'U~111~n 4, 5 ua~ 6 LUU 
I~I.J .&1., ~""~ I I q ....... 

R1nlR'1nn11u1L.u~1Ruena1~DB~ clear zone nLn~Du~1B1uA1LU1euLneunu
• 

standard 	 curve n8~ kanymycin ~1~'1nn11n~a8~L~uffu ~~'~UU11'u~~~nB~ 
, .,j I .. - '1 ' ~ ~.: .,j ~ 

ua1A11wnL'1~'1nUA1nBuuRe1 kanymycln ,~~11'I~wu1~~ue1'u~,,~'uDw~n1~Run8~ 

.. 


I 

http:0.25+0.00
http:0.25+0.00
http:0.54+0.17
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lll'1 ~ .HHllU"1 ~u l ~ ~u ~:; ~u flll1H ~).j~U '1IB.J ~ I Erythromyc in 'l i.J11l f).ju" lfll ~ W
n~l~~ 3 n~l~ Liner-logarithmic 

. L~B1~fu~I'lU'1lUI~ 5, 1 0 U,,:; 15 mg/kg 

~:;~Uflll).jL~).j~U'1lB.J~ I 'lU~f).j 
10 (ug/mU . 

[ . . ............ . .... ..... . .. .... .. . ..... __ __ ... ____ ...... .. .. ... ............ . ... ... .. .. . ...... ... . .... . ....... .. .. 1 


... A:: ::: " .. . ':: .......... . . . ~ ...... . 


.......... ...... ........ .... . . 


1 1 ••••••.• •••• ~~~:~: ~~.5~ .: •••••••••••••......... 
 --- DOSE: 5mg/kg J--' 
W

•••••••••• :: •• : .::.::::::::::::::::::::::::::::: : :::::::~:::::::::~~4::;::.::::::::::::: : ::::::::::::::::: -+- DOSE : 10 mg/kg 
. ... ....... - .. . ... . . . . - .. .. . . . . - - . . ... .. . -... __ . .. ... - . .. .. - .. .. ....... -_ .... _- -.... .. ".. .. _-.. . . _. .. . . . __ . . .... .. - .. 


.. .. ... .. . . . .. . ..... . .. ... .. .. . . .... ' " ....... ... ... . .... . .. ... .. ... .. . ~.. .. ... . . ... "',; .. ..... ... .. ... .. ... . 
 . .•.. DOSE: 15mg/kg 

0.1 ~ 
\ . 

r 

E1 ** E2** E3** E4** E5** E6** E7** 

E1 ** = Before injection E4** == After Injection six hour 

E2** = After Injection one hour E5** = After Injection twenty four hours 

E3** = After injection three hours E6** = After injection thirty six hours 


E7** = After Injection forty eight hours 
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~11,~u1M'U1~~URBUD1~a~ (2.65 ug/ml) "a~'1nQ~e1 kanamycin 'UDU1~ 15 mg/kg
'I , ' 

'"Ua1R11~U1U 48 ~11u~ 

..I 
1~e~L1a1T1 

L~U~~U 

, ... ... 
Kanamycin ,u~~u (ug/llll)A1R11ULDUJlUDB~e1 

::: ..I 
RHn 1 

::: ..I 
AHTI 2 

::: ..I 
RHTI 3 

10 
x + S.D.-

Ki 
1010 

1010 

Ke 
1010 

K3 
1010 

K4 
1010 

E5 
1010 

Ee 
1010 

E7 

-

9.9 

8.9 

8.6 

5.0 

2.0 

1. 22 

-

10.5 

9.1 

8"2 

5.2 

2.15 

1. 90 

-

16.5 

11.0 

8.8 

2.45 

1. 75 

1. 48 

-

12.3+8.88- .. 
9.67 0.89 

8.53+0.06-
4.21+1.57-
1.96+0.03-
1.53+0 . 08 -

,..I ... u , ..I* X + S.D. R1L~aeR11ULDUDUD8~e1 Kanamycin + R1Lue~Luuu1~111u 

, ..I ..' <II= naUTlL'1~LaB~nBu~~e1 Kanamycin
• 
I J ell &.I ~ f 

naUTlL,1~LaB~"a~~~e1 Kanamycin 1 ~11u~
• 
I .J ... ~&oil I 

naUTlL'1zLaB~"a~Q~e1 Kanamycin 3 ~11u~
• 
I ...a ....... .. t 


= naUTlL,1~LaB~"a~~~e1 Kanamycin 6 ~11u~
• 
I J ......, .... I 

= naUTlL,1~Lae~"a~~~e1 Kanamycin 24 ~11u~
• 
I .J ....., ... I 

naUTlL,1zLaB~"a~~~e1 Kanamycin 36 ~11u~
• 
t ...a CIII.., .. I 

naUTlL,1~LaB~"a~~~e1 Kanamycin 48 ~11u~ 



10 

n'ilW~ 4 	 n~lW Liner-logarithmic LLiHI'HHntl~1J1JLViH1J~:;~1Jfll1l-JL~l-J~1.J'lIiHHl kanamycin 'l1.Jl1I~l-JtI~lfll~yt 

L!lil1~~1JH1'l1.J'lI1.J*~ 5, 10 LL~ ~ 15 mg/k g 

~:;~1Jfll 1 l-JL~l-J~U'llil~81'l1.J11I~l-J 
(ug/ml) 

100 L ....... . ..... .. . . ..... .... .......... .. . . ..... ... .......... . .. ... .... .. . ... .... . . ...... ....... 

~:..... ... :.::::::: ......... . 

.. ..... ... .. .. .. . ' ..... .r .... I 


... .. ... .... ....•.." . c < ....~:•._. ~:.~...~.:..,'<... .................'.. 

.. .. .... .. . . . 

' ­

.•. DOSE: 5 mg/kg :. ':::~'''.:: ...,'S>.;, 
'-, 

'::>+':_: 
f-' 
'01.. . . ... . ...... .... . .. .... ... . 
 -+- DOSE: 10 mg/kg 

. ... . . .... - . . .... -.. .... .. .. -- .. -.... .... . .... ... .. ..... .... .... . ..... ...... ....... ... .... ..... : .. ...... ...... . 

-11- DOSE: 15 mg/kg 

.. . 

1~'~~~~~~----------------------~ 
K1** K2** K3** K4** K5** K6** K7** 

K1 ** = Before injection K4** = After Injection six hours 

K2** = After injection one hour K5** = After Injection twenty four hours 

K3** = After Injection three hours K6** = After Injection thirty six hours 


K7** = 	 After Injection forty eight hours 
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10 mg/kg 

..,j I LO LO 

'f~B~L1a1n R1R11~L!I~!lUlla~B1 Kanamycin ,u~~~ (ug/m}) 

Lnu~~~ 
~ ..,j~ ..,j ~ ..,j

RHn 1 RHn 2 RHn 3 x + S.D. 
II 

-

K 
1111 - - --

1 

10M 
19.8 12. 3 24.5 18.97+26.38Ke -

10M 
18.5 10.6 16.5 15.20+11.89K3 -

Mil 
17.0 5.8 12.0 11.60+20.99K4 -

Mil 
7.2 5.35 9.2 7.25+ 2.47Es -.... 

3.45 3.5 3.58+ 0.023.8Ee -
.. 10 

2.45 1. 751. 62 1. 94+ O. 13E7 -

,..,j LO LO I ..,j* X + S.D. R1LuaBR11~L!I~!lUllB~B1 Kanamycin + R1LuB~LUU~1~'f11U 
I ..,j ... I ... 

na~nL'1~LaB~nvU"~B1 Kanamycin, 
• .J 4 ... <III= na~nL,1~LaBR"A~"~B1 Kanamycin, 
I .J ....... q I 


na~nL,1~Lav~"a~"~B1 Kanamycin 3 ~11~~, 
I .J ....... CIII I 


na~nL,1~LAB~"a~"~B1 Kanamycin 6 ~11~~
• 
I .J 4 ... q I 

nA~nL,1~LABM"A~"~a1 Kanamycin 24 n11~~, 
I .J 4 ... <III I 

nA~nL,1~LaBft"A~URB1 Kanamycin 36 ~11~~
• 
I .J ...... I<111 

= nA~nL,1~LAB~"a~URB1 Kanamycin 4B n11~~ 

http:11.60+20.99
http:15.20+11.89
http:18.97+26.38
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15 mg/kg 

I .......J 
'H~II~L1a1n A1A11JJLilJJilUilB..Jfl1 Kanamycin , U~~JJ (ug/m}) 

L~U~~JJ 
~ .J ~ .J !! .J 

AHn 1 AHn 2 AHn 3 x + S.D. 
~ 

Kl 
~~ - - --

Ke 
~~ 

35.5 25.5 30.0 30.33+16.72 -
NN 

24.8 17.8 32.0 24.86+33.60K3 -
~N 

22.5 14.8 31. 0 22.77+43.77K4 -
N~ 

7.2 6.8 8.60+ 5.1411.8Es -
NN 

2.2 3.97+ 2.165.8 3.9Ee -
NN 

2.65+ 0.622.85 1.63.5E7 -

I .J ... OJ 	 I .J 

* X + S.D. = A1LQaIlA11JJLilJJilUilfl..JS1 Kanamyc in + A1LUII..JLUUJJ1ti1il1U -
I .J ... 	 ... 

= naJJnL,1~LaB~naUQ~!l1 Kanamycin** Kl 
I 

I 

I .J ... ~ ... 	
I 

Ke 	 naJJnL'1~Ln8~~a..JQ~!l1 Kanamycin 1 ihlJH 

• 

I .J ... ~ ... 

I 


K3 naJJnL'1~Laatil~a..JQ~!l1 Kanamycin 3 ihlJJ ..J

• 
I ~.J ... ... 	 I 

K4 naJJnL'1~Laa~~a..JQM!l1 Kanamycin 6 ff11JJ..J
• 

.J ... ... 	
I 

I ~ 

Ks naJJnL'1~La8~~a..Jntil!l1 Kanamycin 24 ff11JJ..J
• 
I .J ... ~ ... I 


Ke 
 = nnJJnL'1~La8~~a..JQ~!l1 Kanamycin 36 ff 11 JJ..J
• 

.J ... ... 	
I 

I ~ 

K7 naJJnL'1~La8ti1~n..Jn~!l1 Kanamycin 48 ff11JJ..J 

http:22.77+43.77
http:24.86+33.60
http:30.33+16.72
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OJ OJ OJ I , ..I~ OJ 

M11JJ L!!JJI11UHhl81 I1U1~LaU~1RU8na1~I1B~ clear zone n1~1jl (11m. )
• 

(ug/ml. ) 

streptococcus spp. B.cereus E.coli A. hydrophila 

0.25 - MM 
- - -

0.45 - - - -
0.65 - - - -

0.85 - 7 - -

1.0 - 8 - -

1. 25 - 10 - -
1. 50 - 11 - -
1. 75 - 11 - -

2.0 - 12 - -

2.25 7 13 - -

2.50 8 14 - -

2.75 9 14 - -

3.0 12 15 - -

3.30 12 15 - -
I M 
M1JJ1~'J11U 23 28 - 17 

Blank disc - - - -

'U118 L'UI * disc 
..I OJ OJ 

JJ1~'J11unM11JJLIIJJIIUIIB~ Erythromycin 15 ug/ml 

= l~Ln~ clear zone 

*** = disc M1UMJJ 
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L' L' 

R11JJLDJJ!'Iu.DB~e1 

(ug/ml. ) 

L', I J... L' 

Du.1MLau.u1Ru.Bna1~DB~ clear zone n1M1M (mill. )
• 

streptococcus spp. B.cereus E.coli A. hydrophila 

1.0 -
MM - - -

3.5 - - - -
6.0 - - - 7 

8.5 - - - 8 

11.0 - - - 11 

13.5 7 - - 12 

16.0 7 - - 14 

18.5 8 - - 15 

21. 0 10 - - 15 

23.5 10 - - 15 

26.0 10 - - 13 

28.5 11 - - 13 

31.0 12 - - 15 

33.5 12 7 - 15 
I M 

R1JJ11i1111U. 21 16 - 23 

J L' ... 

~U18L~~ * = disc JJ11i1111u.nR11ULDJJDU.!'IB~ Kanamycin 30 ug/ml 

** = 1ULOM clear zone 



~ ~~ ~ - - -
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R111~~ 9 ~1'1~n1'~~~un1,'~a1UD~1U~~1~1U~v~ Kirby-Bauer (NCCL, 19B1) 

Inhibition Zone Diameter (to nearest) 

Chemotherapeu 

Antibiotic or Disc Potency 

mcg. 

tic agents Resistant Intermediate Sensitive 

Ampicillin 

- S.aureus 29 or more 

- Gram Negat i ve 

20 or less 21-2B10 

14 or more 

and Enterococci 

11 or less 12-1310 

Amoxici 11 in 

- S.aureus 22-25 26 or more 

- Gram negative 

21 or less25 

15 or less 20 or more25 16-19 

9-12 13 or more10 units B or lessBacitracin 

Carbenicillin 

- Ps. aeruginosa 1B or more 

- other Gram 

10 or less 11-17100 

23 or more 

Negative 

16 or less 17-22100 

1B or more 

Cephalosporin 

14 or less 15-1730Cephalothin 

16 or more 

Chloramphenicol 

12-1511 or less30 

1B or more 

Colistin 

12 or less 13-1730 

11 or more 

Erythromycin
II 

B or less 9-1010 

1B or more 

Gentamicin 

13 or less 14-1715 

- 13 or more 

Kanamycin 
II 

12 or less10 

14.:.17 1B or more 

Kedaci11in 

- Ps. aeruginosa 

13 or less30 

26 or more15-2514 or less100 
_. .- .. - . . . -­ . - , . - -- - --­
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. 
~1~ ., 5 mg/kg, 10 mg/kg "a~ 15 mg/kg 

..I • ~ 
~1~R1~1~n I, 2 ua~ 3 ~1~a1~U 

~ ....1 ~ ~~ ,~ 
~1nI111~n 1 WU11 R1LQa8Ha~~~~U81a~a~'U~~~Ua1R11W~a~'1nUn1. , 

';'Ue1 1 i1'~~ aa 0.96 ug/ml "a~.1~1~nR~1'~1~~iue1'U~~~';~1n~1 
0.26 ug/ml i~u~i1'~~~ 12 'Un~~~~R~1"~WU81La8~i~'1n;~'U 48 i11~~ 

1111~~ 2 R1LQ~8H8~,~iue1'U~~~na~Ua1R14wa~a~~i~'1nUn1';'U81. , 
• 	 V 

&J I • .... I 	 .., I 

(1.25 ug/ml.) ua1Rae ., n~R1n~,UU88n11 0.25 ug/ml R~"R 
. 

12 n1'~~ ~i~'1nQ~81 
~ ....... ~ ..1......1 ~ ~~ , 

1111~n 3 Ra1eRa~nUR1~1~n 2 Ra R1LQaeHB~~~~U81'U~~~HB~Ua1R1~W 

a~a~~i~'1n';'Ue1 1 i1'~~ (2.26 ug/ml.) "a~a~~1a~,u~,~iuri1n~1 0.25 ug/ml.. , 	 . , 

~i~'1n';'Ue1 36 n11~~ "a~ 48 n1'~~R1~~1iu 
~ ~ .. ~ 	 ~~, ..I ,

2. Un'1nn1~Hn~1~~~ue1UDn1u~ Kanamycin 'U]~~Un1R1~wnL1a1R1~ ., 

4, 5 "a~ 	6 

1111~~ 4 R1LQ~8na~'~iue1a~a~'u~~~ n1e~i~';'U81'UHU1~ 5 mg/kg. 
'II , 

1 i1'~~ '~L~U 12.3 ug/ml. 'UH~~~R1~1a~~1~';~i~'1n';'U81 48 i1'~~'~L~U 
1. 53 ug/kgl 

1111~~ 5 R1LQ~8na~~~iu81a~a~'u~~~lJa1R14w~i~'1n';,ue1'UHU1~
'iI , 

10 mg/kg 1 i1'~~ '~L~U 18.97 ug/ml. "a~~~iUna~e1~1a~'u~~~~i~';,ue1 48 

i1'~~ L~U 1.94 ug/ml. 

'I , 

15 mg/kg U1U 1 i1'~~ a8 30.33 ug/ml. d1u~~iue1~1.~'U~~~~i~';'ue1 48, 
i1'~~ L~U 2.65 ug/ml. 

oJ 	 I .... I..., ... ! 
,1n~un~1~n 1 "a~ 2 a1~1'nnn11'~11 '~~unB~e1'ULna~,~a~~1n~ 

'II 

L;Be ., n18~i~'1n~~e1LD1na1~LLR1 '~~1'~L~U81uDti1u~nu~'~d1U~~iuR11~LH~HU 
... ~..., .J .... ..., ... J .... ~ 

nB~e1'ULnBRUU'~LLU'HU~1~nU1R81n'~~UR8 ua1n'~1U81'UDU1~ 15 mg/kg ,~R11, 
.... -ell I J lJ.., 	 • .... 

WU~~~UDa~e1'ULaB~.~n11n'~~U'UDU1~ 5 mg/kg ua~ 10 mg/kg R1~n1~U 
'iI 



• • 
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11n'tln'1~~ 3 ua~ 4 ~~L~un'1~ Linear-logarithmic '~"~1~R11~
• 

Li~~um8~81'ui~~ua~L1a1WU~1~1R~~i~~mB~ Erythromycin 'utla1R14wtl'~~1W 
I I ' " 

11 i11~~ ua~~1R;~i~~ma~ Kanamycin 'utla1R1'wtl'~~1~ 15 r11~~ , 
3. wa11nn1'Rn~1~nU]lB~81 Erythromycin 'U'~~UR11~L~~nu~1~ 1 

~~~~'i11ni~~tla1R14W~Bn1,~ui~n1'L1~~L~Ul~mB~L~BUUR~L;e ~1'1~~ 7 WU~1 

I ~ ..I ~ ...... 
wa~BLna Staphylococcus ~ n'~~UR11~LD~]lUmB~e1 Erythromycin 2.25 ug/ml 

a1~1'nn1'~Ln~ clear zone ,i'U]lU1~7 mm. ~~R11~Ln~DU'U'~~U~Lilu,~~u~a~
• 

~ J .., IJ~.! ,.., ,,- .:i 
na~na1~1'n1~'~'U]'~tla1R1'W"a~11n'~'Ue1 (15 IIg/kg) U1U 1 D1'~~ ua~'u

• .., J I ......, 

'~~UD8~81n~~n11 2.25 ug/ml. Ra ,~~u 2.50, 2.75, 3.0, 3.30 ua~ 15 ug/ml • 

(disc clear zone 
• 

]lU1~ 

Erythrollycin 

... I 

clear zone ,i~~U~'~~UR11~LD~DUDB~81L~1ffu 0.85 ug/ml. 1un'~~~ 3.30 ug/ml . 
... 

~1~1'nn1'~Ln~ clear zone ,i 'UDU1~ 13 mm. ua~wan1'~u~~n1'L1~~]lB~ 
q q ~ 

UURnL'8]1B~ disc ~1~'11u (15 ug/mg) 1~Ln~ clear zone 'U]lU1~ 28 mm. ~1n 

~ q ~ ~~ ..I I 

wan1'n~aB~U"1nLn8UnU~1'1~n1'~~AU]lB~ Kirby-Bauer (~1'1~n 9) WU11 ~1~ 

..., IJ • IJ '" 

~1'1~ Kirby-Bauer 81 Erythromycin L]I~]lU 15 ug/ml a1~1'nn1'"Ln~ clear 
... 4 I 4 I ~q I ~... ~ 

zone '~'U]lU1~ 18 mm. "'8~1nn11 ~~n81181u~wa~Bn1"n~1'~ ~1nn1'n~aB~U 

R11~Li~nu]la~81~'in~~Bu~1n~1~1~1~'11u~1n (~1~~a~ 2.25 ug/ml.) "~a1~1'n 

Th'~Ln~ clear zone '~]lU1~ 7 mm. 'UL~tl staphylococcus spp. Ua~]lU1~ 13 
I q..,!:! '4 ......... 

Bacillus U~~~11 Erythromycin ~wa'un1'8u8~LnBuuRnL'B 

LLn'~U1nU1~n'u~ Liu Staphylococcus spp. lLa~ Bacillus ~ ,~ 
I ...... • I 

Wa~tlUURnL'8un,~au ~1nn1'n~aa~WU1181 Erythromycin '~a1~1'n 

~ui~n11L~i~L~U1RD8~L~B ~ coli LLa~L~B Aerollanas spp. '~La8 8nL1UWa]l8~ 
Disc ~1R'11U~BL~B Aeromanas spp. ~1~1'nn1'~Ln~ clear zone '~'U]lU1~ 
17 mm. ~~"1nL~8Uffu Kirby-Bauer wU~1n1,ri1'~Ln~ clear zone 'U]lU1~Ln1~ 
~~'~wa'uL~ur~'un1,~ui~n1'L1iq]lB~L~BuuR~L1n ~~B11na11'~~1e1 Erythromycin 

'~a1~1'neu~~L ~tlLLURnL i8LLn,~auu1~1I'u~RB ~ coli "a~ Aeromonas spp., 

~1n~1'1~~ 8 Wa]lB~n1'~n~1~nU]lB~e1 Kanamycin 'U'~~UR11~L;~;U 

~1~ 1 ~1~'~~1ni~~]lB~tln1R14~~an1,au~~n1'L1iqL~u'~]la~L~BuuRnLi8WU11 
Kanamycin 
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• • 
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... 
Staphylococcus ~ l~ ~~U~R11~LD~DU 13.5 ug/ml. ,un~ 33.5 ug/ml. 1u 

~ • ~ j ~ ~... ... 

nU1~ 7 mm. ,un~ 12 ••. ~1~R1~1J A1uwan11n~a8unu disc ~1~111unR11~Ln~nu 


Mu'u~~~tla1R11wR8 30.33 ug/ml. Lil~ clear zone DU1~ 12 IBIB.) wan11n~aBU 
... ~ ......nUL~B Bacillus spp. ,~Ln~ clear zone LQM1~nR11~LD~DU 33.5 ug/al. UR~ 

&I AI ~ "" ~ ~ disc ~1~111u (R11~LD~nu 30 ug/ml.) i~8DU1~DB~ clear zone nLn~DULUU 

7 .18. "a~ 16 mm. ~1~~1~U 
1. .., t ......., ::!
...... 

n11n~a8uqnnDB~81nUUURnL18"n1~aU WU11 Kanamycin 1~~wa'un118~8~ 

n11L'1~LMU1~DB~L~B ~ coli Lan u~~wa~BL~8 Aeromonas spp. U1~ ciURBa1~11n 
8ui~n11L'1~D8~L~Bl~~~U~R11~Li~iuD8~81'U~~~~R1 6 ug/ml. ,un~ 33.5 ug/Bl. 

"a~'u disc ~1~111u "~~1nL~8unu~111~n11~~iuDB~ Kirby ~ Bauer "i1WU~1~ 

R11~Li~iu 30 ug/ml. n118u~~n11L'1~LMU1~nB~L~8~1~wa'~~B~Ln~ clear zone 
... , ~ ~ ~~... ... ... 00II , 

~~"~DU1~ 18 ma. DUltl n~'un11n~aBuunR11~LD~nu 31 ug/ml. ('naLR8~R1R11~ 
... ... ~ ... ~~... ... 00II

Ln~Du.~.~n~11,1~'1n~1~) ,~ri1'~Ln~ clear zone 1~Lw8~ 12 mm., 7 am. "a~ 

15 11111. 'UL~B Staphylococcus spp., Bacillus ~ LLa~ Aerollonas spp. 
, , ... , ~ ~ ~ ,00II 

R1~a1~U LLa~~11'1nn11n~aB~na111~11 Kanamycin 'uDu1~n'n'un11n~a8~ul~~wa 

'un11Bui~n11L'1~DB~L~8 ~ coli d1UL~B Bacillus spp. LLa~ Staphylococcus 



- 24 ­

... ,
H11115.1afl11nMiil-l 

1. ~1nn1' plot n'1~ Linear-logarithmic (n'1~~ 3 U~~ 4) '~~~1~ 
R11Jl LnJlnlUH1~1'I1iu~~JlLLa~ L1~1\tU~1A1R~~ti15i1IHH Erythromycin iutJa1R14\1l R1U11\\ 

1~tJ'~Jl11\\ 11 i11Jl~ d1Uiu Kanamycin tJ1~Jl11\\ 15 i11Jl~ ~~ Prescott ua~ 
Baggot (1988) UU~ti1~1A1R~~~15i1 (Half life) Erythromycin iU;1U1U 1 i11Jl~, 

iulR n'~~B 3.2 i11Jl~ ua~iURutJ'~Jl11\\ 1.1-3.5 i11Jl~ d1UA1R~~~15i1DB~ Kanamycin 

'U;1U1U 1.8 i11Jl~, iU.aD 1 i11Jl~ U~~iURU 2.1 i11Jl~ '~I'I~L1~1iun1'i~1'I1
•S) I I I 

u~a~R'id1~~U~1~;8.aDua~UJl1 tJ'~Jl1m 8 ~11Jl~ i~~1nn1'n~~B~\tU~1~1R~~i15i1DB~
• 

... j ~... , '!J ,!I .. ., ~ ~ ., 
1'I1tJ~n1u~n~.8~~u~iutJ~1R1'\t1'l11n11iu~5il1L~I'I~~'BJl1Jl1n ~~UU'~I'I~L1a1iun1,i~ 

1'I1tJ~ti1U~~~ 2 ~~~~uritJ~1R14\tu~a~R¥~~~B1~~1~ffuJl1nn~1 8 i11Jl~1~ 
, v 

2. ~1nn1'~nH1~n;DB~1'I1~BUUR~L;I'IUn'JlU1nUa~Un'Jl~U WUi1~~ 
.. I CIt q

Kanamycin ua~ Erythromycin JlUa5il8UURnL'I'IUn'JlU1nUa~Un'Jlau (Bertram, 1989) 

U~~1nn1'n~aB~ Erythromycin ~wa~ui~n1'L~~~DB~L~BL~W1~UUR~L;I'IUn'JlU1n~B 
., ~!1 4 ., ., 

streptococcus spp. ua~ Bacillus spp. L~1aU niUB1~LUB~~1nDU1~R11JlLDJlDU 
~' oJ ...~ '... ...'... ,!I( <oj <oj .. G :(

DB~1'I1iu]~Jlni~~nH1~1Lnu1tJ ~~'JlLn~W~5ilBL~BUURnL'I'IUn'JlaU~'BB1~LtJULW'1~1L~B 
1J, II 

~B5ilBI'I1'~ 

3. ~1n5il1'1i~ 4, 5 ua~ 6 ~~WUi1 n1'~nH1,~iuI'l1tJ~i1U~ Kanamycin 
~.: , oJ , ~ <oj" ,oJ <oj , 4 

iU~'JltJa1R1'\tnL1a15i11~ 1 nu JlR1lLn1~Jl1n (R1LUI'IULUUJl15i1'11UJlR1.~) B1~LUB~~1n 
III 

'" <oj G oJ ... ~.. '" oJ <ojtJa1R1'\IlLuut.Ja1JlLna~ lBn1.nt.Ja1~~1~,ut.J'Jl11\\1'I1~~1JlllUUBULn1nRl,u~~'Un1'QRI'I1 

~1Lilu~~~B~i~L~JlDU1~i~~ ~~ri1'"~n1'~11~aDB~1'I1naUBBnJl1'UU1~R¥~ 'IJl~~n1' 
.. ~ aJ .. ~..... I • 

Q~1'I1t.Ja1uU~~5il8iJln1'11~1'I1.autJa1 'UDI\\~nQ~1'I1Ua~L~1~LaB~ "~n1'11~1'I1~~'Jl11~ 

i~.auinL~u1t.J L\t'1~1~;B~n1"~Liluiu5iI'11'1~Bi1t.Ja1lLA~'~;8~n1"~wan1'n~aB~ 
... ...4 ... 

Ra1~LRABU LUB~~1nW~DB~1'I1.au i~aUB1~~n1'~UDB~t.Ja1'UDm~Q~1'I1i"t.Ja1 n1'" 
J S)~ I I v 

DU1RI'I1nt.Ja1'~'U'JlUUUilU1R 

http:LUB~~1nW~DB~1'I1.au
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It 'I 11, 
1. A1~~~~1~~a~e1UD~1u~ Erythromycin ua~ Kanamycin 'uua1~14w 

~~u1uni1'u~~4un~1'U Liu ~1••~Dua~U~1
• 

~ ... !....... ~ -4 .!

2. DU1~D8~e1n'W'Un1'1n~aB~~1Lnu'U~Un1'"Uan1'1Hna1L,a~~n~Da~81 

iBLItUBUU~ 

R1'1ri1n1'Rna1n~'1~~UDa~B1UD~1U~'u1~~a~4~1~u 1 ~~n1'L~B~L~U 
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'~~Aruu~~1e~~eua~Am~n"~n1' ~a1a~n'~~~1~ne1ie, 
u.~u.u'~1en~ ~u~L~i~e~ Un~~eff1U1~n1' 
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... ' , . 	 ,
Ln1B~Rn~ 	 a1BUU ua~ 1a~n~ 1~~a11~ 2525 11R Red-Sore 'u~a1R11w

• ,OJ 
111a1111Ri~1U1 5 (3) : 79-86 

.. ... , 
UIlL~8 U1I1UTl1, ~1~n8U
• 
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