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Chapter 1I

Materials and Methods

1. Micro-organisms

Fourty-four, tgh ac Pe  J;uf-‘-‘-;\; received from Microbio-
lngi Division (Departmgfit lo£ e inary P igglﬁgy, Faculty of Veteri-
‘ \\ ngkok, Thailand),
Dr. Sommanee Sukrungoung t}! 901 Unive ;ity, Thailand), and Japan
Collection of Hiﬂ_pr” « v

“é::::::::::_¥,

2. Experimental Fiﬂ
Each ﬁﬂm% mﬁgﬁﬂ §1ghing about 100-

300 gm were us8d, after bringing from fish h culturing ponds at least

o 0o} (RO B WA Yo %H‘:J they mst

be samplfnged for testing to make sure that there was no tetracycline

in serum, muscle and liver.

3, Media

- Antibiotic Medium I

- Antibiotic Medium II
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- Mueller-Hinton Agar
- Nutrient Broth
- Blood Agar

- Plate Count Agar

The ingredients and preparation are demonstrated in appendix A

—
- ide *=Batch no PXP 82057, Mfg. date
(Sept, 1982), Exp. _ , onal Chemicals Import §
Export Corporati - Bra - 1e People’s Republic of China.

4]' (Mallickredt Inc)

5. Equipments and Inst

- Volumetri€ £lask 10, 50,4300, 200, 250 ml

- Ellbakanll zm;a'mmm

Glass bead:
mmmmumawma d
- Test tubes
- Syringe 2 ml
- Petri-dish, 90 mm diameter
- Pasteur pipet
- Erlenmeyer flask

- Homoginizer (Blender) glass 10 ml, 100-ml
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- Plastic cantrifuge tube (50 ml) : 50 PA tube & Cap {cz-PP}-

- Oral needles no 18 (3,5" long) with an un-sharp.-round
terminal

- Cork borer no 3 (6 mm diameter)

- Analytical balance : Mettler H 35 AR

- Two-pan balance

- Autoclave : Hir
- Hot air ov
- Colony coug Sesentific, USA
- Deep Free
- Hot pla

- Lyophili zé

- Refrigera
- Centrifuge any Ltd

- Automatic Hig d Centrifuge : Hitachi

(20 Pa-sz )& Hotor

T

5 Incuba ]
: | = nm
- wmw BINNART

’QWH\‘}QQQANWI’JWEHQH

Hicr0p1pet & tip (50 pl) : Finland
- Replicator with 28 hole-plate
- Vacuum pump
- Million Scale Automatic Dial Scale : Fuji
- Cylindrical Fish tank (diameter x-.high = 120 x 60 cm.)

- Scientific Calculator : Sharp EL 5100
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Methods

1. Pharmacokinetic Study

1.1 Intraperitoneal administration

The 65 catfish were injected with 5 mg tetracycline HC1l/

kg catfish body weight in ritoued1ly (using 1 ml syringe and no.
27 needle). After the Injection O 4, 6, 9, 12, 24, 48

. . S ——
and 96 h, 5 catfish o ig ere bjected for testing.
Draw blood from th fach cat: dbout 1-3 ml with a 2 ml
syringe and a no. saline solution, after
that the catfish Let the blood at room tem-
perature for about 045-1 h 1d* Eien ‘“‘"‘-'x serum from red blood cells

by centrifuging at 3,000 um at -20°C until assay.

Separate catf: id muscle from each other. Cut the

liver into small piecés with operating org:  Mince the catfish

muscle. Keep botii/oi "-i»fm the extraction.

y

Tetracycline extraction from catfish muscle

fibdd 19 ¥4 S0 GaT ) e o 200 mt-ender

flask, blend 3£th 20 ml of 0.%¥ M phosphate buffer, pH 4.5 about 4
sinsect) 44 3R o e obdrbee RAL VARG e
m;nutas. Transfer the suspension into centrifuge tubes and wash the
blender flask with 30 ml of the phosphate buffer. Centrifuge the
suspension with a refrigerated centrifuge at 6,000 rpm, 4°C for 10
minutes to separate the extracting solvent (0.1 M phosphate buffer,

pH 4.5) from the extracted sample. Transfer the supernatant into
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a 100 ml volumetric flask. Extract the fish muscle again,twice with

20 ml1 and 10 ml of the phosphate buffer respectively, centrifuge with
the refrigerated centrifuge at 6,000 rpm, 4°C for 10 minutes each, and
transfer the supernatant into the 100 ml volumetric flask. Adjust to

100 m1 volume with the phosphate buffer, if necessary,

Transfer 50.0 ml | ' / 00 ml adjusted extracting solvent

into a 250 ml volumetries£laks an & t to be lyophilized. Add :
) > yop

th%zed residue, mix completely

“the at -20°C until assay,

5.0 ml sterile distil_

and centrifuge if n

TetraCycidhglokfractidn from cat-fish liver
N
Weigh acgin ”the liver into a 10 ml

blender flask, blend sphate buffer, pH 4.5

about 3 minutes, add 2 @l of's at@ buffer and blend again

wash the blender‘g_a‘ﬁ_m"f % he phoSphdte buffer centrifuge

10 minutes to

g solvent (0.1 M phosp!ﬂe buffer, pH 4.5) from
the extract m ed into a 50 ml
volumetric Hﬂlﬂtr mimes by using
each Iﬁ | m ﬁ rpm for 10
minutes 4E¢] the m into the 50 m wzl etric flask.

Bring the 50 ml volumetric flask containing the extracting solvents to

the suspension witd

separate the mﬂ::t:&b

be lyophilized. Add 1.0 ml of sterile distilled water to the lyophili-

zed residue, mix completely, and centrifuge if necessary.
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1.2 Intramuscular administratiag

The procedure in the same as intraperitoneal administra-
tion (1.1) except the route of tetracyclihe administration and the
sampling time. The 55 catfish were injected intramuscularly, at the
right site of their bodies, after the injection 0.5, 1, 2, 4, 6, 9,

12, 24, 48, 72, 96.and 20 h,

e samplinged. The muscle from

the left site of the fishggi : termining the drug levels.

tion (1.1) except' the - A:;-ﬁgi elin dministration, the
sampling time, and fhe ére fed 50 mg/kg
catfish body weight © cedle and 1 ml syringe
were used. The tetra given by inserting the
oral needle into fish 5tn~"l ling time was 0.5, 1, 2, 4, 6,

9, 12, 24, 48, 72

.‘Gf____f_—————“"  \‘
1.4 Deternﬂat . e§lof Tetraycline HCI in
muscle liver

ﬂdum mﬂ Y] iﬂcﬂﬂﬂﬁ into antibiotic-
free EQ ﬁ:ale‘iij ﬁitﬁ-fme a.tﬁslii}_iﬁﬁ ::1:1& 4).

unknown being tested for determining the efficiency of the extraction
method.
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Tableéd Tetracycline HCl added in muscle’ § liver
muscle drug : Tetracycline HC1 added (mcg)
or liver e

10'gm 12.5 | 15.6 | 30.0 | 50.0

(muscle)
1.0+ 0.1 ¢gn 3.0 | 6.0 12.0
(liver)
1.5 Mice acyeline Hc1 (44
‘\
The methgd | T} uar et al (1974). (44)

The material and methods

illus.cereus ATCC 11778)

which is grown:at 4@ ' stained on sl s jof Antibiotic Medium No I

was transferred th%to resh slant with 2-3 ml of sterile
normal saline solutieh.to a Toux bogple containing 300 ml of the Medium I

and mcuhatﬂnu:ﬂ QT‘KI ﬂsﬂ ﬁrmtﬂhq Qnﬁh with 20-30 ml

of sterile nnmal saline solufion (NSS).and heat 30 mifutes at 650-
rotc. Wedflinh Bhind D Uil AANHIALL..

and decanting) Heat for 30 minutes at 65°-70°C and resuspend in
30 ml of sterile NSS. Keep this spore suspension in refrigerator.

The spore suspension may be used indefinitely if protected from

evaporation and contamination.
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Sterile uniform glass petridishes of 90 mm diameter

were used. Seven ml of Bacillus cereus spores (1.15 x lﬂm wviable cells/ml)

were added to each 1,000 ml of the Antibiotic Medium 2 which had been
melted and cooled at about 50°C. The flask was swirled to obtain a

homogeneous suspension, 15 ml of the seeded medium were added to each

sterile petridish, and allowead

ome hardened on flat level surface.

The sterile cork borer ng 3 with ameter was used to press upon
the agar with \racc {eep. these . es in refrigerator until
pe 3 g .. in 12 hours.
;:I;_l‘ - ;
il -- _&g ird solution
+rwﬂt

s 5I:i mcg/ml of tetracycline HC1

assay. The prepared

J
‘\-.
i\a

acycline in serum

T
“ il

in sterile distilled wate the tetracycline HC1 solution

with antibmtm- ree catfish se1 nllewing concentrations :

0.11, 0.21, 0.33 A.51, 3 and 1.56 mcg/ml. Use

0.51 mcg/ml tetra&line 3 as th@intemediata reference

standard mlﬁentrat

THANgNINGINS

1,5.2.2 jar assay;.&ﬁ tetrac}fclme in muscle and

el {1 ANNTUNRIINYIRY

Prepare 500 mcg/ml of tetracycline HCl in

0.1 M phosphate buffer, pH 4.5. Dilute the tetracycline HCl solution
with 0.1 M phosphate buffer, pH 4.5 to the following concentrations:
0.11, 6.21, 0.33, 0.51, 0.64. 0,80, 1.0, 1.25 and 1.56 mcg/ml. Use
0.51 mcg/ml tetracycline HCl as the intermediate reference standard

concentration.
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1.5.3 Preparation of samples

1.5.3.1 For assaying tetracycline HCl in serum

The concentration of tetracycline in serum

should not be higher than the maximum standard concentration (1.56 mcg/
ml). If the drug concentration in serum is higher than the standard

preparation, it should be dilut ith the antibiotic-free catfish serum

to give an appropriate co; rat jut 0.51 mcg/ml).

and liver

oncentration in the
extraction solvent sho t be ; :.3*-‘ﬂ: maximum standard

concentration (1.56 ¢line in muscle or liver

is higher than the st % J" 3 : t should be diluted with

the 0.1 M phosphate b fp*'-. "ﬁﬂ‘. ‘an appropriate concentra-

nmges and standards, which

should be umﬂlmﬁﬁ ﬁﬂﬂ?t at the same

day.

3 qmmmmummﬂmamm

3 of thgm were filled with 50 pl of a standard solution (or sample

‘Each cnncentration of s

solution) and the other 3 holes with 50 ul of the intermediate

reference standard solution using alternative holes.
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The plates were’incubated at.room temperature
(28-32°C) for 12 -18 h. The diameters of the inhibition zones
(clear zones) were examined under a colony-counter reader and then

were measured with a vernier caliper,

1.5.5 Satandard curve determination and calculation of

the sample Concentrations

cycle semilogarithmic™paper, tratlun as the nrdlnate

(logarithmic scale) f the inhibition zones

as the abscissa. | me ob ‘ om linear regression

line equation was u fe standard cu: or calculating the

2. Determination g Minima Lory Cnncg:ratiun (MIC)

BRI P e rroms v

incurporatingq{he antinicrnhlal agent intn Mueller Hintun agar just

r R YT DRI DR

strains (_..EEEEEEilEl were spot-inoculated simultaneously onto a

series of petridishes containing many concentrations of tetracycline

HC1l, then the results were read.

Dissolve 400,000 IU of tetracycline HCl in sterile distilled

water to make. 100 ml. This will obtain a 4,000 IU/ml solution. Filter
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this solution through a millipore filter. Discard the first 10 ml filtrate.

Dilute the 4,000 IU/ml tetracycline HCl solution with sterile
distilled water to make a 2,560 IU/ml solution. Then it was further
diluted with sterile distilled water to make a series of two fold
dilution of tetracycline HC1 containing 1,280, 640, 320, 160, 80, 40,
20, 10, 5, 2.5, 1.25 and 0.625

The Mueller Hin ' and allowed to cool to
45°C-50C in a water he ﬂluéycline HC1 solutions
were added to the melt ooled me in a ratio of one parts
of tetracycline HC1 he agar medium, and
mix thoroughly but ge j e as poured into the
sterile 90 mm petridigheg ( Ubué d allowed to be become

The agar lateggt outd give e final tetracycline HCl

,. 125, ©.25, ©.50

concentration uf \ﬂ 2.0, 4.0, 8.0, 16.0,

-HJ

At 1 ﬁf W Mueller Hinton
agar Hithouta(m ﬂﬂﬁi mﬁ terile distilled
water m i ﬁ fferent
groupsi tested e plates were us miﬂm

after preparation.
All of the tested strains were purified on blood agar plates,

32,0, 64.0, 128.0

incubated at 37°C , -dnoculate growth from 1-2 freshly isolated

colonies.into nutrient broth and incubate for 4-6 hours at 36-37°C.




Then standardize the inocula to match a turbidity of No I Mc. Farland
Standard diluted with an equal volume of water. The standardized inocula

were further diluted with normal saline in a 1:20 ratio.

The inoculum-replicating apparatus was used. About 28 stan-

dardized bacterial suspensions were transfered to the appropriated

wells in each seed plate-' conte #/B resevoirs.

An aluminium

e hand-held multipoint plate

inoculator) was dipp eula in the seed plate and

ito previously dried surface

of each antimicrdbic génpihing plate, ing the ends of the

inoculators on thefgaf st ‘= 85 Were incubated at 36-37°C

for 16-20 h.

Two control pl oS I

3 grobial agents were inoculated
o 7 .

as a contrel in every set. stSa]
Lo

s !— L

1:::”::‘::@11&@ TN
T S TR

The end points were judged when there was a definite dense film of

growth in the next plate of lesser concentration.

. Prophjr]:axis testing of tetracycline ACl against As hydrophila
infection in catfish (Clarias hgtrgnhus]

A.hydrophila F 181 was cultured in Antibiotic Medium I and

incubated at 37°C for 16-20 h. Harvest the growth with normal saline
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solution and adjust the turbidity of the suspension yielding about 109
viable cells per ml with spectrophotometer at 520 nm. Plate count
agar was ' Uused .for counting viable cells of the suspension’diluted by

normal saline solution every time of the experiments.

About 100 catfish were fed at least 15 days after HI-Jeing

Hey fish Market. Separate the catfish

into 2 equal groups, ti *-_____:: grou asfinjected with tetracycline HCl

: —J.
aqueous solution, 5 srfiy wiintraperitnneally and
the other was not trea “ - \: group. After the |
administration of the aat: eic \ d;,2d, 3d, 4d, 6 d and

7 d, the catfish in » 5 and 5, were randomly

challeged with 1 ml sion per catfish at the right sites
of the animals intramge arly )7 e “infect od catfish were observed
for ulcer development fhe control group must show

positive result.

<9

2
ﬂ‘LlEl’J’VlEWI‘iWEI’]ﬂ‘i

ammmmummmaﬂ
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