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211 (tetracycling, TCs)
(tetracyclines,  TCs)

Mycobacteria, Mycoplasma, Treponema, Rickettsiae, Cocella, Clamydia, Actinomyces, Amoebae,
Plasmodium

Haemophilus ducreyi, Vibrio cholera ~  Pseudomonas mallei [16]

Streptomyces (chlortetracycline,
C1C) 1948 Streptomyces  aureofaciens 2

(oxytetracycline, OTC) Streptomyces rimosus
1952
C1C (tetracycling, TC) 1

(doxycycline, DC)

(demechlocycline, DMC) (methacycline, MC) (rolitetracycline,
RTC) [17]

4 hydronapthacene skeleton  tetracycline nucleus (2.1

21



10

1% pH 18 28

(epimerization)
anhydrotetracycline, 4-epianhydrotetracycline
pH 7
(divalent)
: (insoluble - complexes)
glucosamine glucosamine
sodiummetaphosphate

tetracycline
(dry powder) [16]

m e -unYwifwenru]
A > yifnof

100

4-gpitetracycline,
pH 2

(trivalent)
C-11  CL2

oxytetracycline

tetracycline- phosphate
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OH O OH

JUN 2.1 gasTaseadwvesn lunquimnse leadu

(TCs)

(tetracycling; TC)

(chlotetracycline; CTC)
(oxytetracycline; OTC)
(doxycycline; DXC, DC)
(rolitetracycling; RTC)
(demeclocycline; DMC)
(minocycline; MNC)
(methacycline; MTC)

c6  -0H [16]

-ch3
-ch3
-ch3
-ch3
-ch3

=CH2

X2

-OH
-OH

-OH

X3

-CL

-H*

-Cl

N (CH)2

-H*
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1
5 s
aminoacyl t-RNA
(bacteriostatic)
2 (chelating agent)
1
(cofactor) ~ CTC organic
nitroreductase
3
(phosphorylation of glucose) 18]
1) bea  hemolytic
Streptococci, nonhemolytic Streptococci, Clostridium, Brucella, Hemophius — Klebsiella
2) Corynebacterium,
Pasteurella, Salmonella ~ Bacillus anthracis
3) : Proteus  spp,
Psudomonas, Acrobacter aerogenes, Streptococcusfaecallis, Shigella  Staphylococci [18]
4) pathogenic agent
Rickettsiae, Psittacosis Lymphogranuloma venereum

5) Mycoplasma, Spirochete  Actinomycetes



1Cs
) tetracycline  hydrochloride  (TC-HCI)

Achromycin, Panmycin ~ Polycycine
!

2)  oxytetracycline hydrochloride (OTC-HCY)

3)  chlortetracycline hydrochloride (CTC-HCY)

4)  doxycycline monohydrate (DC)
1Cs

213

TCs

2
Terramycin

Aureomycin

19-20

monacycline > doxycycline > tetracycline > demeclocycline, oxytetracycline > chlotetracycline

TCs

enterohepatic recycling ( 2.2)



TCs
TC

TC

Hepatic portal

system

A

2.2

Solid tetracycline

{

Solid tetracycline

2.3

30% [17]
Blood circulation
v 4
» Liver
y
Gall bladder
Small intestine <
enterohepatic cycle TCs [14]

Disolved tetracycline

Disolved tetracycline

Tetracycline

TCs (adsorption) [14]



Tetracycline

1.2%
214
TCs
1 (part per million: ppm)
tetracycline (TC)
(normal flora)
(superinfectious)
Staphylococci Candida albicans

aerobic

Enterococci, Proteus

Staphylococcus

(Fanconi syndrome)
TC

6 TCs

[9]
[1]

5-7

anaerohic

10



TC

[19]
(withdrawal time)
( 2.2)
2.2
Id
TC-HC1 5 4
0TC-HC1 7 26

CTC-HC1 3 5

(-) 7



2.3

3 palkg

LTC

2.

3. TCICTC/OTC
12,3, 13

215

2.15.1

(MRLs)

MRLs (mg/kg)

EU2
tolerance'
2 0.1
6 0.3
12 0.6
0.2
0.3 0.1
TCs
TC

Codex3

0.2
0.6
12
0.2
0.1

TC

(ADI)

0.2
0.6
12
0.4
01
0.025

2.4

high performance liquid chromatography (HPLC)

12



2.4
LOD (ppb)

HPLC-FL 110 [20]

750 [21]

HPLC-ESI-TOF-MS 0.05 [22]

HPLC-UV 50 [23]

12 [24],

0.02 [22]

HPLC-DAD 113.2  107.7 [5]

22 [25]

LC-UV 15 [4]

Detector: FI: fluorescence, ESI-TOF-MS: diode array electrospray time-of-flight- mass

spectrometry, UV: Ultraviolet, DAD: diode array detector, LOD: limited of detection

2.1.5.2

(immunological method)
(enzyme-linked immunosorbent assay, ELISA)
immunochromatographic assay (strip test) sensor chip [26]
(specificity)
[27] (picogram)
(nanogram)
ELISA 0

13
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(solid support)

(high affinity) ELISA
[28]
ELISA
TC
RIDASCREEN® Tetracycline ( 2.4) indirect
ELISA 20,000 - 30,000 (6]
6 1 tetracycline rolitetracycline
15 ppb 15 ppb 6 ppb TCs
5-125% [29]
MaxSignal* Tetracyclinerecovery indirect ELISA
1 2-8

2 25 ppb TCs 6-122% [30]



2.4

RIDASCREEN* Tetracycline

15
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216
( 2.5)
25
48 45
29 10
( ) 15 22
8 23

The Theta reports diagnostic market and technology trends: year 2000 and beyond
2000 [18]

95 5

(signal detection)
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[18] 1 ( 25)

[18]
2.1.7 enzyme-linked immunosorbent assay (ELISA)
enzyme-
linked immunosorbent assay (ELISA) enzyme immunoassay (EIA)
ELISA radioimmunoassay (RIA)
ELISA
bl 'l

[18]
2 competitive ELISA non competitive ELISA



2.1.7.1 non competitive ELISA

. direct ELISA
2.5
sandwich ELISA
.................... '—1
k
A\V4
A\V4
2.5
indirect ELISA
2.6

(secondary antibody)!

ELISA

direct ELISA

direct ELISA

96

JP

18



2.6

2.1.7.2 competitive ELISA

. competitive ELISA

ELISA 96

indirect ELISA

2.1

19



competitive ELISA

ELISA 96
biotin streptavidin
ELISA 96

streptavidin

20

2.1

competitive ELISA
( 27 )

hiotin

hiotin
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biotin
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, j‘s biotin

N, streptavidin )
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2.18 ELISA
2.18.1 (antigen, Ag)
(specificity) (purity)
(structural integrity) (up-scale
production) (sustainability) [18]
2.1.8.2 (antibody, Ab)

(immunoglobulin, Ig)

(epitope)

(humoral immunity) ( 2.8)
2.6



light chain

hinge region

2.8
(heavy chain)
region)

(antigen hinding site)

Heavy Chains

o

Antigen binding

carbohydrate

C3 domain

(light chain)

23

(variable

(constant region)

(hinge region) [31]
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26 ]
[31]

(specificity)

(affinity)
I mg/ml 100-200 pg/ml

100 ml



2.1.8.2.1.

29)

somatic hybridization

[18]

25
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[15]

26
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2.1.8.2.2. (Antigen specificity)

(cross reaction)

[18]
21823 (Affinity) (Avidity)

affinity avidity
affinity (strength of binding)
(monovalent hinding site) avidity

(overall strength of binding)

(variable region) affinity

(rearrange)

affinity

affinity

affinity

affinity
avidity affinity
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[18]
2.1.8.24 (Effector function)
heavy chain constant region class subclass effector function
Fc
isotype subclass effector
function heavy chain
effector function
[18]
2.1.8.3 (Detection system)
(conjugate) (label)

Horseradish Peroxidase (HRP) Alkaline Phosphatase (AP)

(colorimetry)l
(Absorbance Optical Density, 0.D.)
ELISA

biotin streptavidin



biotin-streptavidin

biotin-streptavidin
(Kd = 106 M)

detection system

affinity

biotin
carboxylase
thiophan ring  valerate side chain
streptavidin
2
tetramer
avidin 1 4 hiotin
(antibiotics) Streptomyces
avidin
carbohydrate group
biotin-streptavidin
site streptavidin

background level  [18]

non-specific _binding

multiple lebeling site

29

biotin streptavidin
(210

coenzyme

imidazolinone ring

biotin conjugate

avidin streptavidin avidin
biotin 1
streptavidin

Streptomyces avid inii

biotin streptavidin pi
avidin
biotin  multiple binding

non-specific binding
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Lebeled strepavidin

Biotinylated antibody

Target analyte (antigen)

Coated antigen or antibody

BY

v ///A<— Solid phase

2.10 biotin-streptavidin system
2.1.8.4
solid phase (coating)
(mobilization)
solid phase
background signal
EL1SA ELISA 96
microtitre plate 96 well-plate polystyrene organic

hydrophobic surface
microtitre plate

spectrophotometer

(tube)  (bead microsphere) membrane
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2.1.85 (substrate)

colorimetry, fluorometry chemiluminescence
colorimetry
electrophotometer ELISA reader substrate

chromogenic  substrate :

horseradish peroxidase

ABTS (2, 2'-azino-di-(3-ethylbenzthiazoline-6-sulfonate))

415 , TMB (3, 3', 5, 5'-tetramethylbenzidine)
450 OPD
(0-phenylenediamine) 492
alkaline phosphatase PNP (p-nitrophenyl phosphate)
405 , PMP (Phenolphthalein monophosphate)
550 INP (1-napthyl phosphate) 405
2.1.8.6 (performance)
3
L (sensitivity)

(lower limit of detection, LOD)
2. (precision)
%CV (percent coefficient of variation) SD
(standard deviation)
3. (accuracy)

Y%recovery
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2.2
TCs
Bacillus larvae Streptococcus pluton
American Foul Brood (AFB) European Foul Brood (EFB)
TC 20-50%
[32] 4
‘ MRL TCs
MRL MRL
TCs 20 ppb [22] 300 ppb
100,100 80 ppb [23], [33, 34]
25 ppb 3]
radioimmunoassay (RIA)
TC  [12] TC TC-
HC1 BSA Mannich
TC RIA [#H] TC TC
LOD 50
(50% of inhibition concentration, ICH) 1 7 ppb
0TC CTC10 39 TC
% recovery 90  95%
1
[35]
ELISA TC, 0TC CTC
TC, 0TC
50, 10 100 ppb TC 100
1 0TC 10 CTC

11 5



33

ELISA TC, OTC CTC
38 4 [10]
2007 indirect competitive ELISA (icELISA)
TC
TCs carboxamido diazo
iCELISA LOD 0.4 ppb
TCs  RTC, OTC, MC CTC 91,30, 14  10%
% recovery 79 108 % [13]
ELISA TC 1
TC
3
iCELISA ICH 3930 ppb TCs CTC  112%
0TC 2% % recovery 74
116%[36]
2008 TC
biotin-avidin PBS-EDTA pH 7.2
standard TC
(dynamic range) TC 0.19 pph 1.52 -152 pph
TCs % recovery 95  101% [37]
TC
biotin-avidin PBS-EDTA pH 7.2 standard TC
(limit of detection, LOD) dynamic range TC 0.048
ppb 0.316 -316 ppb CTC, OTC DC 137,
10 1% % recovery 90% [34]
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HPLC uv 0TC
NazEDTA-Mcllvaline buffer, pH 4.0 cationic SPE (solid -phase
extraction) Oasis MCX column methanol 2 milli-Q 2
HC1 0.1 1 2
(5: 95 ) 8
mili-Q 1 0.45
HPLC mobile phase oxalate buffer:
methanol: acetonitrile (45: 40: 15 ) R CBNucleocil
20 14 356 retention
time  12.7 200 -1000 ppb
100, 500 1000 ppb recovery 90.7, 78.2 84.9%
25 ppb [33]
TC
1,37, 38]
ELISA kit TC
TC ELISA
TC TC 3 7-C4,
123F  5-9H IgG, 1gG2a g6, TC
BSA LOD 2,16 56 ppb
TCs 0TC, CTC, DC

RTC 2-307%



TC generic test kit

-CHS -H-m
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