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Administration and use of aquaculture drugs in Korea

Jin Woo Kim", Mi Young Cho, Bo-Young Jee, Myoung Ae Park and Na Young Kim'

Aquatic Life Disease Control Division, NFRDI, Busan 619-705, Korea
"Pathology Division, National Fisheries Research & Development Institute (NFRDI), Busan 619-705, Korea

Aquaculture drugs have used to prevent disease in aquaculture field for many years. In spite of
many advantages, overdose and abuse may cause environmental pollutions and antibiotic resistances.
Many countries try to protect the environment, biospecies and food safety. Recently, Korea enact
laws and ordinances such as the Aquatic Animal Disease Control Act. The purpose of this act to
contribute to the stable production and control system for aquatic diseases. The Maximum residue
limits (MRLs) of aquaculture drugs have been established by Ministry of Food and Drug Safety
(MFDS) and Drug licensing was in National Fisheries Research and Development Institute (NFRDI)
by Aquatic Animal Disease Control Act. There is 750 items in aquaculture drugs and these are
classified into 4 group, which is approval, necessary for prescription, unregulated and safety drug,
and banned drug. MRLs of 30 items in aquaculture drug have been established by Food Sanitation
Act. Future research is required to determine the suitable for abundant varied fishes of drugs for

side effects and safety.

Key words: Aquaculture drugs, Aquatic animal disease control act, MRL (Maximum residue level),
National fisheries research and development institute (NFRDI)
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Table 1. Classification of veterinary drugs
Class Group Compound
. . Amikacin, Apramycin, Destomycin, Dihydrostreptomycin, Gentamycin, Hygromycin B,
Aminoglycosides Kanamycin, Igleorgycin, Strepto}rlnycin, Sgectinorgyciny veom
Cephalosporins Cefacetril., Cefazolin, Cefpperazone, Qefquinome, Ceftiofur, Cefuroxime, Cephalexin,
Cephalonium, Cephaloridine, Cephapirin, Cefadroxil
Macrolides Erythromy cin,.Jos.amycin, Kita}samycin, Oleandomycin, Roxithromycin, Sedecamucin,
Spiramycin, Tilmicosin, Tylosin
Penicillins Amoxicillin, Ampicillin, Benzatine, Clavulanic acid, Cloxacillin, Dicloxacillin, Nafcillin,
Antibiotics Penicillin, Penicillin G, Phenazone
Lincosamides Clindamycin, Lincomycin, Pirlimycin
Peptides Bacitrcin, Colistin, Enramycin
Phenicols Chloramphenicol, Fluorfenicol, Thiamphenicol
Tetracyclines Chlortetracycline, Doxycycline, Oxytetracycline, Tetracycline
Glycopeptides Avoparcin, Vancomycin
Others Ayilamycjn, Bgmbennycip, Efrotomycin, Griseofulvin, Novobiocin, Nystatin, Polymixin-B,
Rifampicin, Tiamulin, Virginiamycin
Anticoccidial Polyethers Lasaloci'd, Madurgmycin, Monf:nsin, Narasin,~ Salinomycin, Semdurqmycin . .
agents others Amprqhgm, Clopidol, Decoquinate, Diclazuril, Ethopabate, Halofuginone, Nicarbazin,
Robenidine, Roxarsone, Sulfanitran, Zoalene
Antiprotozoal | Nitroimidazoles | Dimetridazole, Ipronidazole, Ronidazole
agents others Berenil, Diminazene, Isomethamidium
Central nervous | Benzetimide HCI, Diazepam, Diprophyline, Methscopolamine, Naloxone
Antsigg?l%?s,ive Acepromazine, Azaperone, Belladonna, Brotizolam, Detomidine HCl
Nerve Anodynia, Acetaminophen, Acetanilide, Acetylsalicylic acid, Antipyrine, Aluminium salycylate,
system agents Antipyretic, Benzydamine, Dimethothylo: inazine, Ephedrin, Novalgin, Sulpyri
Antiphlogistics y , yloxyquinazine, Ephedrin, Novalgin, Sulpyrine
Antihistamines Betamethasone, Cyproheptadine HCI, Dexamethazone, Prednisolone
NASID Dipyrone, Etodolac, Flunixin, Meloxicam, Phenylbutazone
Benzylperimidine | Ormethoprim, Trimethoprim
. Cenfloxacin, Ciprofloxacin, Danofloxacin, Enrofloxacin, Flumequine, Norfloxacin,
Fluoroquinolones Ofloxacin, Orbirf)loxacin, Pefloxacin, Sarafloxacin :
Quinolones Nalidixic acid, Oxolinic acid
Antibacterial Nitrofurans Furaltadon, Furazolidon, Nitrofurazone, Nitrovin
agents Dapsone, Diaveridine, Sulfachlorpyridazine, Sulfaclozine, Sulfadiazine, Sulfadimethoxine,
Sulfadimidine, Sulfadoxine, Sulfaguanidine, Sulfamerazine, Sulfamethoxazole,
Sulfonamides Sulfamethoxypyridazine, Sulfamonomethoxine, Sulfanilamide, Sulfaphenazole,
Sulfaquinoxaline, Sulfathhiazole, Sulfatolamide, Sulfisomidine, Sulfisoxazole, Sulfithozole,
Sulfadiazine
Quinoxalines Carbadox, Olaquindox
Steroids DES, 17B-estradiol, Melengestrol acetate, Norgestomet, Progesterone, Testosterone, Zerano
Growth Beta-agonists Clenbuterol, Ractopamine,, Trenbolone
hormones Somatotropins | Bovine somatotropin (BST), Porcine somatotropin (PST)
Others Carbetocin, Dinoprost, Gonadotrophin, Flumethazone, Oxytocin, Thiouracil
Avermectins Abamectin, Doramectin, Eprinomectin, Ivermectin, Moxidectin
Benzimidazoles Albendazole, Benomyl, Carbendazim, Cambendazole, Febentﬁ:l, Fenbendazo}e,
Flubendazole, Mebendazole, Oxfendazole, Oxibendazole, Thiabendazole, Triclabendazole
Carbamates Bendiocarb, Carbamate, Carbaryl, Methomyl, Propoxur
Organochlorins | Lindane
o Oreanophosphates Azamethiphos, Chlorpyrifos, Coumaphos, Diazinon, Dichlorvos, Fenitrothion, Naled,
Anthelmintics £anophosp Phosmet, Phoxim, Tetrachlorvinphos, Trichlorfon
Pyrethroids Alphamethrin, Cyfluthrin, Cypermethrin, Deltamethrin, Fluvalinate, Tetramethrin
Piperazines Piperazine, Pyrantel
Salicylamides Niclosamide, Oxyclozanide
Cyromazine, Dichlorophene, Diethylcarbamazine, Difluron, Diphenhydramine HCI,
others Fluazuron, Imidacloprid, Levamisole, Methoprene, Morantel, Nitroxynil, Oxythioquinox,
Pyrimethamine, Praziquantel, Fumagillin, Bithionol, Formalin

* underline :

aquaculture drug
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Table 2. List of drugs MRLs in Food sanitation act in 2012

A9

Compound MRL(mg/kg) Foods
Amoxicillin 0.05 *fish, crustaceans
Ampicillin 0.05 *fish, crustaceans
Cefalexin 0.2 fish
Clindamycin 0.1 eel, flounder
Colistin 0.15 fish, crustaceans
Deltamethrim 0.03 fish
Difloxacin 0.3 fish, crustaceans
Doxycycline 0.05 *fish
Enrofloxacin + Ciprofloxacin 0.1 *fish, crustaceans
Erythromycin 0.2 fish
. 0.1 crustaceans
Florfenicol 02 "fish
Flumequine 0.5 *fish, crustaceans
Gentamycin 0.1 flounder, trout, carp
Josamycin 0.05 fish
Kitasamycin 0.2 fish
Lincomycin 0.1 fish, crustaceans
Nalidixic acid 0.03 fish
Neomycin 0.5 fish, crustaceans
Norfloxacin N.D fish, crustaceans
Ofloxacin N.D *fish, crustaceans
Ormethprim 0.1 *fish
Oxolinic acid 0.1 trout, salmon;a}r/;’li(r)l\:;ttzl(};a;zl, sweet fish,
Oxytetracycline+Chlortetracycline+Tetracycline 0.2 *fish, crustaceans, abalone
Pefloxacin N.D fish, crustaceans
Praziquantel 0.02 rockfish
Spiramycin 0.2 fish, crustaceans
Total of Surfanamides 0.1 *fish
Thiamphenicol 0.05 yellf)wtgil, flounder, trout,
tilapia, red seabream
Thrimethoprim 0.05 fish, crustaceans
Triamulin 0.1 *fish
unestablished MRL 0.03 fishery product

Fish: Snakehead, Black sea bream, Olive flounder, Sea bass, Convict grouper, Catfish, Mud loach, Tilapia, Yellowtail,
Eel, Crucian carp, Trout, Mullet, Red seabream, sweet fish, Atka mackerel fish, Carp, Horse mackerel, Thread herring,

Filefish, Red seabream etc

"Total of Surfanamides: Sulfachlorpyridazine, Sulfadiazine, Sulfadimethxine, Sulfamethoxypyridazine, Sulfamerazine,
Sulfamethazine, Sulfadimidine, Sulfamethozazole, Sulfamonomethoxine, Sulfamonomethoxine, Sulfathiazole, Sulfa-
quinoxaline, Sulfadoxine, Sulfaphenazole, Sulfisoxazole, Sulfachlorpyrazine, Sulfaclozine, Sufaguanidine (total 15)
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Fig. 1. Procedure for establishment of aquaculture drug
in korea.
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Table 3. Prescription for veterinary drugs by veterinary drug enforcement rule

Class

Compound

Acepromazine, Atipamezole, Azaperone, Detomidine, Embutramide, Hydroxybromide

anesthetic agent

glutamate magnesium salts, Isoeugenol, Medetomidine, Metomidate,
Pentamethylenetetrazol, Phenothiazine, Suxamethonium, Tiletamine + Zolazepam,
Tricaines, Xylazine, Yohimbine, Yohimbine + Naloxone

Hormones agents

Actea + Aletris, Altrenogest, Androstone, Bovine somatotropin, Buserelin, Carbetocin
Chorionic gonadotropin, Cloprostenol, Dinoprost, Estradiol, Estrogen +
Chorionicgonadotrophin, Etiproston, Fertirelin, Follicle stimulating hormone, Gonadorelin,
Gonadotrophin, Gonadotrophin equine serum, Lecirelin, Luprostio, Medroxyprogesterone,
Melengestrol, Osaterone acetate, Oxytocin, Porcine somatotropin, Progesterone,
Prostaglandin, ProstaglandinF,o0,Serotonin + Ergometrine, Serum gonadotropin + Chorionic
gonadotropin, Testosterone, Tiaprost, Vetrabutin

Antibiotics &
antibacterial agents

Cefovecin, Cefquinome, Ceftiofur, Chlortetracycline, Danofloxacine, Doxycycline,
Enrofloxacin, Erythromycin, Kitasamycin, Marbofloxacine, Minocycline, Oleandomycin,
Oxytetracycline, Roxithromycine, Sedecamycin, Spiramycin, Tetracycline, Tilmicosin,
Tulathromycin, Tylosin

Veterinary drugs

Atropine, Chlorpheniramine, Dexamethasone, Flumethasone, Flunixin, Furosemide,
Heparin, Hydrochlorothiazide, Isoxsuprine, Meloxicam, Phenylbutazone, Pimobendan,
Prednisolone, Ramipril, Temocapril
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5871 AAol A WAL AT (Oh er al,

2009). 18y HAE FHshE FA= I vk
Ao e} AF T THRE ABFEAZ 7]
2o 20129 %00 v= JEo|A FARE-oloF
Fo7 5% oFE-S Table 59 YERAATH (4K
JKPEA, 2011; AFS, 2011; US FDA, 2012).

1) §H(EUV)NA EF : Annex I-IV

EUS| Atele oF 130959 5582 %FF
g 2R 871ES ARt #Esta o,
EMEA (European Medicines Agency)oll A &5 %
7S At *9Fskal Atk Annex 12 oF]
HEARZ S 8AFF MRL)Ol 2 °kF,
Annex II= {F3lTHaL g 7}= o] MRLO] & Q3514
%2 o9& (4 Human Chorionic gonadthropin,
formalin), Annex III= YA MRLE AH&-3kaL 91O
H F7t A5E FGE F oFFOSE FS Annex
1°o] 2 4 A& 9| 9FF, Anmnex IV SHA ] EA4
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Table 4. Banned drug in Korea by Aquqtic animal disease control act

Number Compound
1 Nitrofurans and its derivatives (furazolidone, furaltadone, nitrofurazine, nitrofurantoine, nitrovin, etc)
2 Chloramphenicol
3 Growth factor hormones
4 Dimetridazole
5 Pyrimethamine
6 Vancs)mygin, Avoprein, Chlorpromazine, Cle?nbuterol, Colchicine, Dietbylstillbestrol(DES), Strychnine,
Ipronidazile, Organochlorine agent, Malachite green and its metabolite
7 Antithyroid agent
8 Ciprofloxacin, Norfloxacin, Pefloxacin, Ofloxacin
9 Inorganic arsenic chemicals
10 Methylene blue, Potassium Permanganate, Copper sulfate, Sodium Hypochlorite
11 hazardous substance
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Table 5. Approval aquaculture drug in USA and Japan in 2012
Country Class Compound

Antibiotics &
Antibacterial agent

Florfenicol, Sulfadimethoxine + Ormetoprim,
Oxytetracycline (dihydrate, hydrochloride)

Anthelmintics &
Antifungal agent

Formalin, Hydrogen peroxide

Hormone agent
USA

Human chorionic gonadotropin

Anesthetic agent

Tricaine methanesulfonate

LRP

Acetic acid, Calcium oxide, Carbon dioxide gas, Fuller’s Earth, Garlic (whole
form), Ice, Magnesium sulfate, Onion (whole form), Papain, Potassium chloride,
Povidone iodine, Sodium bicarbonate, Sodium chloride (salt), Sodium sulfite,
Thiamine hydrochloride, Urea and tannic acid

Antibiotics &
Antibacterial agent

Oxolinic acid, Florfenicol, Oxytetracycline(hydrochloride), Ampicillin,
Amoxicillin, Doxycycline (hydrochloride), Fosfomycin (calcium), Bicozamycin
(benzoate), Thiamphenicol, Erythromycin, Spiramycin (embonate),
Sulfamonomethoxine + Ormetoprim, Sulfamonomethoxine (sodium), Tobicillin,
Sulfisozole (sodium), Josamycin, Lincomycin (hydrochloride), Miloxacin,
Nifurstryrenate-Na

Japan Anthelmintics agent

Trichlorfon, Praziquantel, Hydrogen peroxide, Fenbendazole, Lysozyme chloride

Anesthetic agent

Eugenol

Disinfectant agent

Povidone iodine, Bronopol

Vitamin compound

Ursodeoxycholin acid, Gulutathione , Vitamin C(Ascorbic acid), Vitamin
B1(Thiamine nitrate), Biotin, Fat soluble vitamin complex, Tocopherol/
Tocopheryl Acetate, Calcium Pantothenate-Riboflavin-Pyridoxine hydrochloride:
Nicotinic acid amide complex, Vitamin complex

2) "=} FfuciolA 7 3) dE

n] 8] -5, FDAOM 109 (20099 9€¥ 71%) dEE FEyetet et FHe g &
o FE&FF IR E VIS A we A oA 22 Zefdte 7S 2Asta 3
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o Y3t Ytk (US FDA, Code of Federal o] Zoll & carbadox 5 1359 TE &2 eFFd
Regulation Part 530.41). =3 21 &F 5 A& o)A & 2% Foll AEHAAME olY He 2242 #
= oty He TELYFE F malachite green, ni- 33 912 (Japan MHLW, 2005), ©] & 5 &89
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chloramphenicol®ll t$t AEH-E vlAs S THA Asted #AE]star A+ (Oh et al, 2009).
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