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ABSTRACT
The purpose of this study is to investigate the characteristics of antibiotics including structure and physical-chemical properties,
mechanism of drug action, drug resistance, pharmacokinetics, toxicity and side effects, the residues and testing of antibiotics, the
marketing of antibiotics, and the current status and application in the livestock industry. The livestock industry plays an important
role in the agroeconomics of Taiwan. In 2001, the total amount of the livestock industry was up to 101.2 billion NT dollars, and
approximately 28.7 percent of the total value of the agriculture production in Taiwan. The output value of pigs and broiler chickens
was 46.25 and 27.06 billion NT dollars, placing them in the first and second position of the livestock industry. Antibiotics are the
most important anti-infectives. The worldwide market share of antibiotics is 59% of the anti-infectives in the year 2000. There are
more than one thousand kinds of antibiotics which have been discovered gradually by scientists; however, there are only about one
hundred and fifty antibiotics in clinical use. according to the Centers for Disease Control[1 CDCL of USA. Due to the different
chemical structures, antibiotics can be divided into the following types: B -Lactam antibiotics, Tetracyclines antibiotics, Macrolides
antibiotics, Aminoglycosides antibiotics, Quinolones antibiotics, and Miscellaneous antibiotics. Depending upon the different
functions and the diverse characteristics of those antibiotics, they can be divided into the following typed those that inhibit the
formation of the bacteria cell wallJ e.g. B -Lactam antibioticst , and those that inhibit the synthesis of protein{ e.g. Tetracyclines
antibiotics, Macrolides antibiotics, Aminoglycosides antibioticsC] chloramphenicold and of the nucleic acid [ like Quinolones
antibiotics[] . Besides, antibiotics can also be divided into broad-spectrum and narrow-spectrum types depending on the antibacterial
spectrum. In addition to the treatment and prevention of diseases, at present] antibiotics are incorporated into the animal’ s feed in
low dose to improve animal growth and enhance efficiency of feed in the livestock industries. Due to antibiotics being used
extensively in animals, it is crucial that they are used correctly and at reasonable quantity levels. This will aid in preventing residues
left in the meat, which is consumed by humans, as well as an emergence of bacterial resistance by the animal. Keywords: antibiotics,
livestock industry, drug resistance, residues, anti-infectives.

Keywords: OO O ;0000 ;000 ;00 ;00000
Table of Contents

OO0 O0O0OO0DO0OO0iugoooDivoOoDoOvidOwviiD0Ox0OOxi0DOOxi0O010O0O0o0o0oo

00031000000 320000003000 00000000051.-00000B -lactamO00 52.00
000 Tetracyclinesd 0 OO0 193.0 0 0O O Macrolidesd 0 00O 244.0 00?0 O Aminoglycosidesd 0 OO 305. 0000

OQuinolones0 000 376. 000000 460 0 0 0000ODO0OOOOBK1.0000000542. 00000000

543.000000005M0000000D0000e631.000000000632000000000680 000
gO000d0O0s8010000 80200008700 DODO0O0ODOODOODOODO®31.000000D00O0DOO0O992.00
0000000000 0b000O0oO0obOOoOoD1120 00 00000DbO00OO0DO0DOO0OO0OD BOOOO

0100000 120 0000 000000000000 00 0ODOODODODOODODYODB-DOODO
00000 1200 000000000000 2000 0000000002100 00000000000 2500 O
ocooooogd2roo 0Ooo0bOO0OoO0oboCbo 10 oooDo2mOo0booOo0 830D oboboooobbooooo

000 OO0o00oooo0saa000 00O DoOO0U0OOOO00OODODODO00ODOD47T0DO DOOOODDOO 49
OO0dz2o00000000000000e600D00O00OD0O0O0O0OMMI000CDODOODOOODOOM@D)eO0O OO
OO0000(@)5700 19920 000000000000 6400 19920 0000000000000 6500 199400
CO00000O000O0e6600 19990 000000000 6700 1997220000 0000000ODO0O 7100 199271995
OO000000O0000 7200 199720000 00 0CO00O0ODOOO 7300 1997219980 0000000 0O0OO0ODO 75
0001999220010 00000000 0CO0O0O 76000 1999220010 0000000ODO 77000 1992719950 0000
OO0000 78000 1997220000 D00 OODOOOOO 79000 1992220010 0000000O00OOO 81000

1992220020 00 OO OOODOOCOOODO 82000 000000DO0OO00O0DOO0O0O0O 84000 200101100000
OO000000000O00O0s8000 20020110 0000000000 000O0O0O0O0O 86000 1998220010000
OO000000000D0 880000 1992220010 000000 OOODOO 8ODOOO 20000 00000000000



gooobogoeotbdnb20bboobobobooboobooboeilooob oboboboboooboobon
0000000000 @)ebdbd obbobo0bouoo0ob0obooooDoboobD DOoM@m)eeobooooOd
goodboo0oooOobooogobOobo ooo@)yodb0o o000 boOoDOOobUoobDOobDOobboOoD o
oooesiibdbibobobooobooboobOob 1280000 0Db0OD0DOO0ODbDO0ODOD 142

REFERENCES

1.00000000000000 (19870 00?00?20 0000 New Food Industryd 29(5):59-760 2.0 0000000 (1996) 0 00O
000000000000 3000 (020000000000 0DODOO0OODOOO4000 (200300000000DOO0ODOO
0000000000 000024156170 5.00000000000 (1993)Quinclonel OO0 DO OO OOOODO OODOODOODOO
O00OO00O0O0O0O0O0O0Oe62:37-460 6.0 000000 (2001)0 0000000000000 O0000O00 0O0O26(3):232-2330 7.00
OOoO0O00OO0OO01guoooooooooo soOoOoOoOOOOOOOOOOOO (Eoy)yODDODDODODODDDODODO OO0OO0O00O0
0009012000 0008915530260 I 00 9.0 0000000 OOOOOOOO (2000000000000 00O 0000000
(1995) 00000000000 84.630. 0000 O 84041544000 11.0000000000000O0O0O0O0ODO (199800 OOOO
00 00000000ooooooooooooonoonoonO23020:151-1530 1200 (1999) 0 00 0000000000000
O0O0O0O0OO0O19010:61-640 13.0000L.C.MchonaldOOOOOODOCOOCOOCODOCODOODO (000019980 0000000000
O00OO0OC0OOO0OO0OO0OOO0OOO10@4):277-2930 1400000000000 (e000DOD0ODOODODODODODODOODO OOOOOO

0 25(6):462-46600 15.0 000000 (1993) U0 0000000000000 0000 O0O0OOOOOODOOOOdchloramphenicold OO
O00OO0O0OO0OO0OO0OO 275810 160000000000 OUOULOUOOCOOUODOUOLOOOOLOOOO O @MEYUUUUUOOOOO
0000000000 17000 @194 OoooooooOooOOoDODODOODODODOODODODODO 0000000 18000000000
000000 (199 00000000000 0 0000000000000 32:29-360 19.000 (20020 00000000000
00000000000 O000023(11)ge7-930 200 000000 000O0D0DODOOOOOOOOO (2000000 OoOooooOo0O
0000000000 O00D0OC000D0O0O26(3):211-2130 21,000 (2001) 000 000DOOO0OOCOCOOOODOOODOOO OO
O067(3):85-900 22000 (1998) 0 000 000DOCO0DOOOODODO-0DOO00O0OOODOO0ON9Q):160-1630 23.00000
0000000019980 000000000000 O0000DODO00D0O00D0OOOO0DD?23(5):380-3810 24.0 00 (2000) O
0000000000 00D00064(2:18-230 25.000 (2003) 000 0000D0OOCO0OOOCOOOOOOOD116(9):61-650 26.00
0(999) 00000000000 000000000019(3):221-2270 2700000000000 (1999 00000000000O
0000 0000000000000 000000000000D00032(5):497-5060 28.000 (200000 000000000000
O0O0OOOO0OOOOO0O00O00Oe4(1)9-140 0000000000000 ODODO0ODODODOODOODOODODO OOO 30000
Oo00O0O0O0O0OO0OO0 @ocyOoOoOoOoDz20010 000 31.0000000000 (200300 00000000O0O0O0OOOOOOO
O0000O00000241)1-40 32000 (199700 0000000000000 OOOOODOODO OO0O0O20(5):309-3100 33.0
OO00O0O0OO0OOOOOOOOOOOOO @D OoDODODO0OD 0000000000000 0000024(4):448-4570 34000
(001)0D0000D0DODODODODOOO WTOLOOOOOOODO@UUOOOOOOE7@3):15-200 3B.00000000000 (20020000
OO00OO0O0OOOO0OOOOOO0OO0s36000 (19900 00000000000000000000O0 23(4):503-5080 37.000
(1997)000000000000000000 00000 00O33(4):196-2080 38000 (197900 0000000000000
30000 (2001) D0 0000000000000 Oes5@):16-190 40000 (19990 00000000 ODOOOOOOOOOOOO-
O0000000000020(4):226-2320 41.0000000 (19980000000 DODODODODODODO 25(6):460-4680 42000000
01990 0000000000000 00000 00007:83-880 43.0 0000000000 (20000 00000O0O0OODOODO
0000 0000000000000 00o0o0oooOoOel):25-340 4400000000000 (20000)0000000O0O0OOO
000 0000000000000 04.0000000 (2003)0 0000000000000 0000O00O0O0O0O0ODOODODODO?24
010:30-330 46.0 000000000 (1996) AzithromycinDOODOOOOOOO OO0O0ODOOO?21(5):376-3780 47.0000
(1986) 0 O O ?0 0?0 O O New Food Industryd 28 (2):1-60 48.0 000 (1986) D0 OO O 7?0000 0O 00O 36(2):14-280 49.000
020020 0000000000000 0O0O00DODO0O0DOE7(10):22-240 500000000 (2001) Wilson and Gisvold” s 00000
000 000000051000 (20000 00000DOO00DOOOO0ODODOO0ODOOO0 C00ODODODOO0ODDOOODOOOO
065(7):9-140 52.000 (2001p) OO0 O00ODOCO0ODDO:0DOO0000OOCO0ODD ODDOO48(1):1-120 53.000 (200200 CO000O0O
0000000000000 00 0D023(12:19-230 54000 (198) 0 000000 ODOOOODOODOODOOS.00000000
OO0 @oco)DOoODoOoOoODOODOODOODOOD 000000025(6):457-4610 56.000 (20000 000000000000000O
OO00064(4):69-720 57.000 (1999000000000 ODOODOOOOOOOODODOE1(9:59-600 58.000 (19999000000
O00OO0O0OOOOOOOOORO000aaeesoooooooooooDODo(@2)9s-1040 60.000 (199400000000 0OOOO
0000000000 001219320 61.000 (00000 00000000000000000 39480 62000 (2002 00000
O0000OO00OO00O0O0O00O0D034(2):33-360 63.000000 (19990 0000000000000 O0OO0OO0O O0O0O19(3):208-210
Oe400000C0COOOOCOOCOOOOOO (eo3yDODODODODODODO O000OOgyrA0D0DDNOO0OOOOOOOOO28(1):48-51
O 65.Abdennebi, E. H., N. Khales, R. J. Sawchuk and C. M. Stowe (1994) Thiamphenicol pharmacokinetics in sheep. J. Vet. Pharmacol. & Ther.



17:12-16. 66.Adams, P. E., K. J. Varma, T. E. Powers and J. F. Lamendola (1987) Tissue concentrations and pharmacokinetics of florfenicol in
male veal calves given repeated doses. Am. J. Vet. Res. 48:1725-1732. 67.Ahamad, N. and E. H. Marth (1989) Behavior of Listeria monocytogenes
at 7,13,21 and 3500 in tryptose broth acidified with acetic, citric or lactic acid. J. Food Prot. 52(10)1 688-695. 68.Ahamad, N. and E. H. Marth
(1990) Acid-injuring of Listeria monocytogenes. J. Food Prot. 53(1):26-29. 69.Amsden, G. W. (2001) Advanced-generation macrolides:
tissue-directed antibiotics. Int. J. Antimicrob. Agents 18: S11-S15. 70.Anadon, A. and M. R. Martonez-Larranaga (1999) Residues of antimicrobial
drugs and feed additives in animal products: regulatory aspects. Livestock Prod. Sci. 59:183-198. 71.Aronson, L. (1980) Pharmacotherapeutics of
the newer tetracyclines. J. Am. Vet. Med. Assoc. 176:1061-1068. 72.Axelsson, L. T., T. C. Chung, W. J. Dobrogosz and S. E. Lindgren (1989)
Production of a broad-spectrum antimicrobial substance by Lactobacillus reuteri. Micro. Ecol. Health Dis. 2:131-136. 73.Bable, F. J. (1976)
Antibiosis by lactic culture bacteria. J. Dairy Sci. 60(5):815-821. 74.Baird-Parker, A. C. (1980) Organic acids. In:Microbial Ecology of Food

O Silliker, J. H., Ed.O0, pp. 126-135. Academic Press, New York. 75.Barefoot, S. F. and C. G. Nettles (1993) Antibiosis revisited:bacteriocins
produced by dairy starter cultures. J. Dairy Sci. 76(8):2366-2379. 76.Bassit, N., C-Y. Boquien, D. Picque and G. Corrieu (1993) Effect of initial
oxygen concentration on diacetyl and acetoin production by Lactococcus lactis subsp. lactis biovar. diacetylactis. Appl. Environ. Microbiol.
59(6):1893- 1897. 77.Beauchamp, D., P. Gourde, G. Theriauly and G. Bergeron (1992) Age-dependent gentamicin experimental nephrotoxicity. J.
Phamacol. Exp. Ther. 260:444-449. 78.Benno, Y., K. Sawada and T. Mitsuoka (1984) The intestinal microflora of infants: composition of fecal
flora in breast- fed and bottle-fed infantis. Microbiol. Immunol. 28:975-986. 79.Boatto, G., R. Cerri, A. Pau, M. Palomba, G. Pintore and M. G.
Dentid 199801 Monitoring of benzylpenicillin in ovine milk by HPLC. J. Pharm. Biomed. Analysis 17:733-738. 80.Booker, C. W., G. K. Jim, P. T.
Guichon, O. C. Schunicht, B. E. Thorlakson and P. W. Lockwood 19970 Evaluation of florfenicol for the treatment of undifferentiated fever in
feedlot calves in western Canada. Canada Vet. J. 38:555-560. 81.Budavari S. (1989) The Merck Index, 11th edition, Merck & Co., Inc., New
Jersey. 82.Burrows, G. E. (1980) Pharmacotherapeutics of Macrolides, Lincomycins and Spectinomycin. J. Am. Vet. Med. Assoc. 176:1072-1077.
83.Bush, L. M., J. Calmon and C. C. Johnson (1995) Newer penicillins and beta-lactamase inhibitiors. Infect Dis. Clin. North Am. 9:653-686.
84.Chu, D. T. W. and P. B. Fernandes (1991) Recent developments in the field of Quinolone antibacterial agents. Adv. Drug Res. 21:39-144.
85.Conway, P. L., S. L. Gorbach and B. R. Goldin[] 19870 ival of lactic acid bacteria in the human stomach and adhesion to intestinal cells. J.
Dairy Sci. 70:1-12. 86.Cullen, M. E., A. W. Wyke, R. Kuroda and L. M. Fisher (1989) Cloning and characterization of a DNA Gyrase A gene from
Escherichia coli that confers clinical resistance to 4- quinolones. Antimicrob. Agent. Chemother. 33:886-894. 87.Daeschel, M. A. (1989)
Antimicrobial substances from lactic acid bacteria for use as food preservatives. Food Technol. 17(1):164-167. 88.Dahiya, R. S. and L. Speak (1968)
Hydrogen peroxide formation by lactobacilli and its effect on Staphylococcus aureus. J. Dairy Sci. 51:1568-1572. 89.Daigneault] J.00 L. W.
George and J. D. Baggot[] 199000 Ocular and Serum disposition kinetics of cloxacillin after topical administration of benzathine cloxacillin and
intravenous administration of sodiuim cloxacillin to calves. Am. J. Vet. Res. 51:381-385. 90.Darmadiji, P., M. 1zumino, T. Miyamoto and K.
Katoaka (1990) Lactic fermentation effects on preservative qualities of dendeny giling. J. Food Sci. 55(6):1523-1527. 91.Datamonitor
Pharmaceutical/Healthcare (1993) World Anti-Infectives:Competitive Analysis and Forecasts. 92.Dax, S. L. (1997) Antibacterial
Chemotherapeutic Agents. Chapman & Hall, London. 93.Davis, W. T., D. C. Maplesden, R. P. Natzke, W. N. Philpot, P. Garrett and C. S. Card
O 19750 Benzathine cloxacillin intramammary infusion for treatment of mastitis in dry cows. Vet. Med. Small Anim. Clin. 70:287-289.
94.Dobrogosz, W. J., N. C. Raleigh and S.E. Lindgren (1995) Antibiotic reuterin. U. S. Patent No. 5413960. 95.Edel, W.O 199401 Salmonella
enteritidis eradication programme in poultry breeder flocks in the Netherlands. Int. J. Food Microbiol. 21:171-178. 96.Engvall, E. and P. Perlmann
(1971) Enzyme-linked immunosorbent assay of immunoglobulin G. Immunochemistry. 8:871-879. 97.Eliopoulos, G. M. (1995) In vitro activity of
fluoroquinolones against gram-positive bacteria. Drugs. 49 (Suppl.2):48-57. 98.Ellis, J., C. R. Bagshaw and W. V. Shaw (1995) Kinetic mechanism
of chloramphenicol acetyltransferase:the role of ternary complex interconversion in rate determination. Biochem. 34:16852-16859. 99.Fedeniuk, R.
W. and P. J. Shand (1998) Theory and methodology of antibiotic extraction from biomatrices (review). J. Chromatogr. A 812:3-15. 100.Frazier, W.
C. and D. C. Westhoff (1978) Food Microbiology. McGraw-Hill, New York. 101.Fthenakis, G. G.0 199801 Susceptibility to antibiotics of
Staphylococcal isolates from cases of ovine or bovine mastitis in Greece. Small Rumin. Res. 28:9-13. 102.Fuller, R. and B. E. Brooker (1973)
Ecological studies on the Lactobacillus flora associated with the crop epithelium of the fowl. Am. J. Clin. Nutr. 27:1305-1312. 103.Giles, G. J., W.
T. R. Grimshaw, D. J. Shanks and D. G. Smith(J 199000 The efficacy of danofloxacin in the therapy of acute bacterial pneumonia in housed beef
cattle. In: Danofloxacin in the Therapy of Respiratory Disease. Scientific papers presented at the 0 O world buiatrics congress, Salvador, Bahia,
Brazil, August 14. p. 19-22. 104.GillilandO S. E. and D. K. Walker[d 1990001 Factors to consider when selecting a dietary adjunct to produce a
hypocholesteroleric effect in humans. J. Dairy Sci. 73:905- 911. 105.Giroux, D., G. Sirois and G. P. Martineaud 199500 Gentamicin
pharmacokinetics in newborn and 42-day-old male piglets. J. Vet. Pharmacol. Ther. 18:407-412. 106.Glazer, A. N. and H. Nikaido (1998)
Microbial biotechnology:fundamentals of applied microbiology. W. H. Freeman and Company, New York. 107.Goldberg, I. (1994) Functional
Foods:Designer Foods, Pharmafoods, Nutraceuticals. Chapman & Hall, Inc., New York. 108.Gonzalez, L. S. and J. P. Spencer(] 1998

O Aminoglycoside:A practice review. Am. Fam. Physician. 58:1811-1821. 109.Gude, T., A. Preiss and K. Rubach (1995) Determination of
chloramphenicol in muscle, liver, kidney and urine of pigs by means of immunoaffinity chromatography and gas chromatography with
electron-capture detection. J. Chromatogr. B. 673:197-204. 110.Haasnoot, W., P. Stouten, G. Cazemier, A. L. Jacques, F. M. Nouws and H. J.
Keuken (1999) Immunochemical detection of aminoglycosides in milk and kidney. Analyst 124:301-305. 111.Haesebrouck, F., M. Vanrobaeys, P.
D. Herdt and R. Ducatelle [0 199500 Effect of antimicrobial treatment on the course of an experimental Yersinia pseudotuberculosis infection in



canaries. Avian Pathol. 24:273-283. 112.Hardman, J. G., L. E. Limbird and A. G. Gilman[d 200100 Goodman and Gilman’ s The
Pharmacological Basis of Therapeutics 10th ed. McGraw-Hill Companies, Inc., New York. 113.Hayes, J. D. and C. R. Wolf (1990) Molecular
mechanisms of drug resistance. Biochem. J. 272:281-295. 114.Hayes, D. J., H. H. Jensen and J. Fabiosa (2002) Technology choice and the
economic effects of a ban on the use of antimicrobial feed additives in swine rations. Food Control 13:97-101. 115.Heisig, P., H. Schedletzky and
H. Falkenstein-Paul.0 199301 Mutations in the gyr A gene of a highly fluoroquinolone- resistant clinical isolate of Escherichia coli. Antimicrob.
Agent. Chemother. 37:696-701. 116.Hemme, D., M. Nardi and D. Jette (1980) B -galactosidase et phospho-3 -galactosidases de Streptococcus
thermophilus. Le. Lait. 60:595-618. 117.Hinz, K. H. and S. Rottmann (1990) Studies in vivo on the efficacy of enrofloxacin against Mycoplasma
gallisepticum. Avian Pathol. 19:511-522. 118.Hooper, D. C. and J. S. Wolfson 198700 Mechanisms of action and resistance to ciprofloxacin. Am.
J. Med.O Suppl 4A0 : 12-20. 119.Howard, D. and T. Cowend 198200 Determination of tiamulin hydrogen fumarate in animal feeds using
high-performance liquid chromatography. Analyst 107:319-323. 120.Jay, J. M. (1982) Antimicrobial properties of diacetyl. Appl. Environ.
Microbiol. 44(3):525-532. 121.Jordan, F. T. W., B. K. Horrocks and R. Froyman [0 199300 A model for testing the efficacy of enrofloxacind baytril
O administered to turkey hens in the control of Mycoplasma iowae infection in eggs and embryos. Avian Dis. 37:1057- 1061. 122.Juven, B. J. and
M. D. Pierson (1996) Antibacterial effects of hydrogen peroxide and methods for its detection and quantitation. J. Food Prot. 59(11):1233-1241.
123.Klevan, L. and J. C. Wang 0 198000 DNA gyrase-DNA complex containing 140 bp of DNA and an a2 s2 protein core. Biochemi.
19:5229-5234. 124.Korsrud, G.O. and J. O. Boison (1998) Bacterial inhibition tests used to screen for antimicrobial veterinary drug residues in
slaughtered animals. J. Assoc. Off. Anal. Chem. 81:21-24. 125.Korsrud, G. O., M. G. Papich, A. C. E. Fesser, C. D. C. Salisbury and J. D. Macneil
(1995) Laboratory testing of the Charm Test Il receptor assays and the Charm Farm Test with tissues and fluids from hogs fed sulfamethazine,
chlortetracycline and penicillin G. J. Food Prot. 59:161-166. 126.Krueger, S., G. Zaccai, A. Wlodawer, J. Langowski, M. Odea, A. Maxwell and
M. Gellert 0 199000 Neutron and light- scattering studies of DNA gyrase and its complex with DNA. J. Mol. Biol. 211:211-220. 127.Kuhne, M., S.
Wegmann, A. Kobe and R. Fries (2000) Tetracycline residues in bones of slaughtered animals. Food Control 11:175-180. 128.Lesher, G. Y., E. D.
Forelich, M. D. Gruet, J. H. Bailey and R. P. Brumdage (1962) 1,8-Naphthyridine dervatines. A new class of chemotherapeutic agents. J. Med.
Pharm. Chem. 5:1063-1068. 129.Li, Y. M. A., V. Schepdael, E. Roets and J. Hoogmartens (1997) Optimized methods for capillary electrophoresis
of tetracyclines. J. Pharm. and Biomed. Analysis 15:1063-1069. 130.Lilly, D. M. and R. H. Stillwell (1965) Probiotics:growth promoting factors
produced by microorganisms. Science 147: 747-748. 131.Luo, W., C. Y. W. Ang and H. C. Thompson (1997) Rapid method for the determination
of ampicillin residues in animal muscle tissues by high-performance liquid chromatography with fluorescence detection. J. Chromatogr. B
694:401-407. 132.Mann, D. D and G. M. Frame[d 199200 Pharmacokinetic study of danofloxacin in cattle and swine. Am. J. Vet. Res. 53:1022-
1026. 133.Marche, P., S. Koutouzov and A. Girard (1983) Impairment of membrane phosphoinositide metabolism by aminoglycoside
antibiotics:streptomycin amikacin kanamycin(J dibekacin gentamicin and neomycin. J. Pharmacol. Exp. Ther. 227: 415-420. 134.Marzo, A.
and D. B. Lorenzo (1998) Chromatography as an analytical tool for selected antibiotic classes:a reappraisal addressed to pharmacokinetic
applications. J. Chromatogr. A 812:17-34. 135.Mevius, D. J., M. J. M. Sprenger and H. C. Wegener(d 1999001 EU conference’ The Microbial
Threat’ . Int. J. Antimicro. Agents 11:101-105. 136.Miller, D. J. S., J. J. ©" Connor and N. L. Roberts[] 19860 Tiamulin/salinomycin
interactions in pigs. Veterinary Record 118:73-75. 137.Miller, T. E., S. Burnham and J. D. K. North( 197600 Immunological enhancement in the
pathogenesis of pyelonephritis. Clin. and Experi. Immunol. 24:336-345. 138.Mitscher, L. A. (1995) Antibiotics and antimicrobial agent.
In:Medicinal Chemistry. 4th ed. U.S.A., Williams and Wilkins. pp. 759-802. 139.Nettles, C. G. and S. F. Barefoot (1993) Biochemical and genetic
characteristics of bacteriocins of food-associated lactic acid bacteria. J. Food Prot. 56(4):338-356. 140.Neu, H. C. (1992) The crisis in antibiotic
resistance. Science 257:1064-1073. 141.Nikaido, H. (1994) Prevention of drug access to bacterial targets:permeability barriers and active efflux.
Science 264:382-388. 142.Nozaki, M., K. Tannka, N. Takeda, M. Niwa, K. Kohno, M. Kobayashi and K. Tsurumi (1991) Neuro excitability of
spafloxacin, a novel quinolone antibacterial drug,in combination with non-steroidal anti-inflammatory drugs. Chemotherapy 39:167-174. 143.0Kku,
T. (1996) Oligosaccharides with beneficial health effects:a Japanese perspective. Nutr. Rev. 54(11):59-66. 144.0’ sullivan, M. G., G. Thornton, G.
C. O’ sullivanand J. K. Co’ llins (1992) Probiotic bacteria:myth or reality? Trends Food Sci. Technol. 3:309-314. 145.Pedersen, K. and G. W.
Tannock (1989) Colonization of the porcine gastrointestinal tract by lactobacilli. Appl. Environ. Microbiol. 55:279-283. 146.Piddock, L. J. V.

0 199500 Quinolone resistance and Campylobacter spp. J. Antimicrob. Chemother. 36:891-898. 147.Prescott, J. F. and J. D. Baggot (1988)
Antimicrobial therapy in veterinary medicine. Yearbook Medical Publishers, Boston. U.S.A. 148.Preul M.O D. Guyot and M. Petz[J 199801
Development of a gas chromatography-mass spectrometry method for the analysis for aminoglycoside antibiotics using experimental design for the
optimization of the derivatisation reactions. J. Chromatogr. A 818:95-108. 149.Rambaud, J. C., Y. Bouhnik, P. Marteau and P. Pochart (1993)
Manipulation of the human gut microflora. Proc. Nutr. Soc. 52:357-366. 150.Reiter, B. and G. Harnulv (1984) Lactoperoxidase antibacterial
system:natural occurrence, biological functions and practical applications. J. Food Prot. 47(9): 724-732. 151.Riond, J. L. and J. E. Riviere[] 1988

O Multiple intravenous dose pharmacokinetics and residue depletion profile of gentamicin in pigs. J. Vet. Pharmacol. Ther. 11:210-214.
152.Riviere, J. E. and J. W. Spoo (1995) Tetracyclineldl Aminoglycoside[] ChloramphenicolJ Macrolidesd Licosamidest] Fluoroquinolones and
miscellaneous antibiotics. In Veterinary pharmacology and therapeutics. Adams, H. R. 7th ed. lowa State University Press. lowa. U.S.A. pp.
784-854. 153.Robillard, N. J. and A. L. Scarpald 19880 Genetic and physiological characterization of ciprofloxacin resistance in Pseudomonas
aeruginosa PAO. Antimicrob. Agents Chemother. 32:535-539. 154.Rubin, H. E. and F. Vaughan (1979) Elucidation of the inhibitory factory of
yogurt against Salmonella tyhiwurium. J. Dairy Sci. 62(12):1873-1879. 155.Schneider, M. J. and D. J. Donoghue 200200 Multiresidue analysis of



fluoroquinolone antibiotics in chicken tissue using liquid chromatography-fluorescence-multiple mass spectrometry. J. Chromatogr. B 780:83-92.
156.Scott, V. N. and S. L. Taylor (1981) Effect of nisin on the outgrowth of Clostridium botulinum. J. Food Sci. 46:117- 121. 157.Setlow, J. K., E.
Cabrera-Juarez, W. L. Albritton, D. Spikes and A. Muschlerd 198501 Mutations affecting gyrase in Haemophilus influenzae. J. Bacteriol.
164:525-534. 158.Shalit, I. and M. 1. Marks (1984) Chloramphenicol in the 1980s. Drugs 28:281-291. 159.Sharpnack, D. D., J. P. Mastin, C. P.
Childress and G. M. Henningsen 199400 Quinolone arthropathy in juvenile New Zealand white rabbits. Lab. Anim. Sci. 44:436-442. 160.Shen,
L. L., J. Baranowski and A. G. Pernet (1989) Mechanism of inhibition of DNA gyrase by quinolone antibacterial agents:specificity and cooperativity
of drug binding. Biochem. 28:3879. 161.Stehly, G. U. and W. H. Gingerich (1999) A bridging study for oxytetracycline in edible fillet of rainbow
trout:analysis by a liquid chromatographic method and the official microbial inhibition assay. J. Assoc. Off. Anal. Chem. 82:866-870. 162.Tagg, T.
R., A. S. Dajani and L.W. Wannamaker (1976) Bacteriocins of Gram-positive bacteria. Bacteriol. Rev. 40: 722-756. 163.Takayama, S., M.
Hirohashi, M. Kato and H. ShimadaJ 19950 Toxicity of quinolone antimicrobial agents. J. Toxicol. Environ. Health 45:1-45. 164.Talarico, T.
L., I. A. Casas, T. C. Chung and W. J. Dobrogosz (1988) Production and isolation of reuterin, a growth inhibitor produced by Lactobacillus reuteri.
Antimicrob. Agents Chemother. 32(12):1854-1858. 165.Talarico, T. L. and W. J. Dobrogosz (1989) Chemical characterization of an antimicrobial
substance produced by Lactobacillus reuteri. Antimicrob. Agents Chemother. 33(5): 674-679. 166.Tanner, A. C., A. P. Avakian, H. J. Barnes, D.
H. Ley, T. T. Migaki and R. A. Magonigle[d 199300 A comparison of danofloxacin and tylosin in the control of induced Mycoplasma gallisepticum
infection in broiler chicks. Avian Dis. 37:515-522. 167.Teske, R. H., L. D. Rollins, R. J. Condon and G. G. Carter (1973) Serum oxytetracycline
concentrations after intravenous and intramuscular administration in horses. J. Am. Vet. Med. Assoc. 162:119-120. 168.Theodorides, V. J., C. J.
DiCuollo, J. R. Guarini and J. F. Pagano (1968) Serum concentrations of chloramphenicol after intraruminal and intra-abomasal administration in
sheep. Am. J. Vet. Res. 29:643-645. 169.Thomas, E. P. and C. G. Ramesh 00 198000 Pharmacotherapeutics of newer penicillins and
cephalosporins. J. Am. Vet. Med. Assoc. 176:1054-1060. 170.Ueda, Y. and I. Suenagal] 19950 In vitro antibacterial activity of florfenicol against
Actinobacillus pleuropneumoniae. J. Vet. Med. and Sci. 57:363-364. 171.Vaden, S. L. and J. E. Riviere[d 19950 Penicillins and related B -lactam
antibiotics. In Veterinary pharmacology and therapeutics. Adams, H. R. 7th ed. lowa State University Press. lowa. U.S.A. pp. 774-783.
172.Verdon, E., R. Fuselier, D. Hurtaud-Pessel, P. Couedor, N. Cadieu and M. Laurentie (2000) Stability of penicillin antibiotic residues in meat
during storage. J. Chromatogr. A 882:135-143. 173.Wan, Q. H. and X. C. Le[ 199900 Capillary electrophoretic immunoassays for digoxin and
gentamicin with laser-induced fluorescence polarization detection. J. Chromatogr. B 734: 31-38. 174.Weinberg, J. M., C. F. Jr. Simmons and H. D.
Humes[J 198000 Alterations of mitochondrial respiration induced by aminoglycoside antibiotics. Res. Commum. Chem. Pathol. Pharmacol.
27:521-531. 175.Wilson, R. C., S. H. Duran, C. R. Jr. Horton and L. C. Wright (1989) Bioavailability of gentamicin in dogs after intramuscular or
subcutaneous injections. Am. J. Vet. Res. 50:1748-1750. 176.Witte, W. (2000) Selective pressure by antibiotics use in livestock. Int. J. Antimicrob.
Agents 16:519-S24. 177.Wu, C. J. and G. R. Janssen (1997) Expression of a Streptomycete leaderless mRNA encoding chloramphenicol
acetyltransferase in Escherichia coli. J. Bacteriol. 179: 6824-6830. 178.Yunis, A. A., A. M. Miller, Z. Salem, M. D. Corbett and G. K. Arimura
(1980) Nitroso-chloramphenicol:possible mediator in chloramphenicol-induced aplastic anemia. J. Lab. & Clin. Med. 96:36-46.



