1.

Materials

CHAPTER II

MATERIALS AND METHODS

1.1 Organisms

1.1.:1 Staphglococcus %5;eus ATCC 1538-P was obtained

from the Department‘of\Qualitifégﬁtrol Dumex Ltd., Bangkok,

[ S

Thailand. ~

\

Thailand. » 2—f7?me~i%

)

1.2 Antibiotics‘rN__,,/ﬁjJ

l.2ﬂ1 Ampicillin sodium, Lot No. B—953304, was purchased

X

from Dumex Ltd., Bangkok, Thailand.

1.2.2 Gentamicin sulphate, Lot No. 797443, was obtained

from Atlantic Trading Co., Ltd., Bangkok, Thailand.

1.3 Media

1.3.1 Tryptic Soy Agar (TSA) (Difco Laboratory, U.S.A.)

1.3.2 Tryptic Soy Broth (TSB) (Difco Laboratory, U.S.A.)
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1.4 Chemicals

1.4.1

1.4.2

1.4.3

1.4.4

1.4.5

1.4?6

1.4.7
1.4.8

1.4.9

1.4.10

1.4.11
1.4.12
1.4.13
1.4.14
1.4.15

1.4.16

Alcohol 957 (The Government Pharma-
ceutical Organization,
Thailand)

Ammonium oxalate GR (E. Merck Co., Germany)

Collodion 27 in amyl (Sigma Chemical Company,

acetate U.S.A.)

Crystal violet ‘g} " (E. Merck Co., Germany)

\

VQ>“

(certifted} = i,,x,f;

Dipotasathm hydrogen (May and Baker Ltd., England)

phosphate / { ;

Immersion 011 Q/J, (American Optical Company,
Iodine IV%%€¥“;;;%8<, (May and Baker Ltd., England)
Phosphoric*acid*“““‘*(May and Baker Ltd., England)
Phospiotungstic w(E. Merck Co., Germany)

acid GR

Potassium dihydrogen (May and Baker Ltd., England)
phosphate

Potassium hydroxide (May and Baker Ltd., England)
Potassium iodide (May and Baker Ltd., England)
Potassium nitrate (May and Baker Ltd., England)
Safranin (Hartmann~Leddon Co., U.S.A.)
Sodium chloride ~ (May and Baker Ltd., England)

Xylene (BDH Chemicals Ltd., England)



1.5

1.6

/ ,/J}». At iy
1.6.1 Analytical balance H6T
7/ J
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Glasswares
1.5.1 Beakers (Pyrex, U.S5.A.)
1.5.2 Erlenmeyer flasks (Pyrex, U.S.A.)
1.5.3 Glass funnels (Pyrex, U.S.A.)
1.5.4 Glass slides (Clay Adams; U.S.A.)
1.5.5 Measuring cylinders (Pyrex, U.3.A.)
] 5.6 Petri dishes (Pyrex, U.S.A.)
1.5.7 ”ipettes‘;-i /éZQ/ (Pyrex, U.S.A.j
1.5.8 Test tvhes” “ff  7ff;ii1Pyrex, U.5.A.)
1.5.9 Volumet f;sks  1f§yrex, U.S.A.)
ﬁ>§7xj —
Instruments ffl;%5}j

(E. Mettler, Switzerland)

(American Sterilizer
2)

1.6.2 Autoclave‘igégéigééfi;
(\ e DN

1.6.3 Colo T:SEEEE?T___—”///

1.6.4 Hitachi HU 11 E
Electron microscope

1.6.5 Hot plates

1.6.6 Incubator, Precision
model 6

1.6.7 Light microscope

1.6.8 Olyméus photomicro-

graphic system camera

model PM-10-A

Mympavy, U.S.A.)
ew Brunswick Scientific,
U.S.A.)

(Hitachi, Japan)

(Chromalo¥, U.S.A.)
(Precision Zecientific Co.,
U.S.A.)

(Hertel & Reuss, West
Germany)

(Olympus Optical, Japan)
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1.6.9 Oven, Precision (Precision Scientific
model 27 Co., U.S.A.)
1.6.10 Tweezers (Agar Aids, England)

1.6.11 Unicam SP 600 series 2 (Pye Unicam Ltd., England)

spectrophotometer

1.6.12 Vacuum Evaporator, (Hitachi, Japan)
model HUS-4

1.6.13 Vortex cyclomixer ;f/} (Clay Adams, U.S.A.)

1.7 Others gj/ i :
i = // —~

1.2:1 Black/and White Y (Kodak Ltd., England)
panchromatxc filé

1.7.2 Copper/gridg,square» (Agar Aids, England)

400 mesh’ L ,JJ
1.2:3 Fuji f£41m for electron (Fﬁgi Films, Japan)

micrqgaspe\x‘_____.’////l]

1.7.4 Kodak photographic (Kodek Ltd., England)

paper

2. Methods

2.1 Determination of minimal inhibitory concentrations (MICs)

by broth dilution method(ss).

Broth dilution test was used to determine the minimal
concentration of an antimicrobial agent required ta inhibit or kill
a microorganism. Serial dilutions of the antimicrobial'agent were
inoculated with the organism and incubated. The minimal inhibitory

concentration was the lowest concentration without apparent growth
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(56)

of the organism .

2.1.1 Preparation of solvent and diluent.

2.1.1.1 Phosphate buffer, pH 6, IZ(57)

Dibasic potassium phosphate (KZHPOA) 2 g

Monobasic potassium phosphate (KH2P0 8 g

4)
Distilled water q.s. 1000 ml

Dissolvﬁg;dibasic potassium phosphate and

monobasic,potassium:ﬁﬁﬁsphata in about 750 milli-

\
liters/(/:;;?f distilled,water, and diluted to

1000 /Aﬂjusﬂed the pH with 18 ¥ phosphoric acid

ml;
or 1o/y poc&set&k hydroxide to 6.0 ¥ 0.05.

Distributeé»the solution inte Erlenmeyer flasks and

steriliééd;atﬁigliﬁfin . ® for 15 min.
N ?)
2.1 | k7 o1 8.0, 0.1 MO
mi il (i
Dibasic potassium phosphate 16.73 g
‘Monobasic' potassium phesphate - 0.523 ¢

Distilled water q.s. 1000 ml

Dissolved dibasic potassium phosphate and
moniobasic potassium phosphate in about 750 ml of
distilled water, and diluted to 1000 ml. Adjusted
the pH with 18 N phosphoric acid or 10 N potassium
hydroxide to 8.0 ¥ 0.1. Distributed the solution
into Erlenmeyer flasks and sterilized at 15 lb/inz,

121° for 15 min.
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2,1.2 Preparation of stock solution of antibiotics.

Ampicillin sodium powder and gentamicin sulphate
powder were stored in the desiccator at 4° before using. They
were accurately weighed out and dissolved in buffer solutions
to give the stock solutions as shown in Table 2 and
then were kept frozen at -g0°, They were used within 7 days

and one month respectively(57).

Table 2 Solvents and dilaqnts~ﬁorAstock solution of antibiotics(56’57).
Antibiotics ~/ /)] Solvent Diluent
Ampicillin Phqsphagé—buffer, Phosphate buffer,
PH 8.0, 0.1 M pH 6.0, 1%
Gentamicin E Phosphatéfbuffer, Distilled water
_pH 8.0, 0.1 M

2.1.3 Preparation of serial dilution of antibiotics.

.2.1.3.1 Preparation of serial two~fold dilutions

of antibiotics for preliminary test(SS’SG).

Each of the stock solution was diluted to
twice the highest final concentration desired. Sterile
13 by 100 mm cotton pluged test tubes were used in the
preparation of serial dilution of each antibiotic. To
the first tube, 2.0 ml of the working solution of anti-

biotic was added. One ml of TSB was added to each of the
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remaining tube. Using the sterile pipette;, 1.0 ml was
transferred from the first tube to the second tube.

After thorough mixing the contents of the second tube,
1.0 ml was transferred to the third tube. This process
was continued through the next-to last tube, from which
1.0 ml was removed and discarded. The last tube received
no antibiotic and served as a growth control. Each

series of the 10 dilutions of antibiotic was prepared
SN ”

duplicately. ===

7

‘// //'/‘ \ »
- /// \
2.1.3,i;;§£%éér%tion of arithmetic serial dilu-
— / / / &0
iﬁé‘f#é/w(? o
Ve S

.
W

tions of anti

BN
/ After knowing the limited ranges of
[ LRI
minimal concentration of antibiotics that inhibited the

bacterial g;gg;ﬁif?omiﬁbemgerial two-fold dilution

f‘\\,;‘_\_;.—-—f B —————

procedure, §§$\Stngk_§glq§ion of each antibiotic was
diluted in arithmetic serial concentrations, of 0.2 mil-
ligram (mg) interval for ampicillin on P. aeruginosa,
and 0.2 microgram gug) interval for ampicillin on §S.
aureus and gentamicin on S. aureus and P. aeruginosa, to
determine the precise minimal inhibitory concentration.
This was prepared by pipetting volumes of diluent
diminishing by a constant amount. Each was then made up
to a standard volume by the addition of increasing volume
of antibiotic solution. After thorough mixing the
contents of each tube, 1.0 ml of each dilution of the

antibiotic in these arithmetic series was added to each
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tube that contained 1.0 ml of TSB excepted the growth
control tube. After thorough mixing the contents of each
tube, 1.0 ml was remove, and discard. Finally, each tube
contained 1.0 ml of antibiotic solution in TSB. Eaéh
series of the antibiotic dilution was alsc prepared

duplicately.

2.1.4 Inoculum
)

s. aureus\and“P”/égégbanosa were inoculated in TSB

i

and inchbated at 3\ 18(hau19‘(hr) They were measured the

=)
extinction in a ggng:;;%otgreter at 580 nm and adjusted with

TSB in order to yw{/ﬂ’IG le co1ony forming units (cfu) per

ml by comparison K<the pgg%}@inary data., At last, they

f/\/

were then diluted wiph«TSB GO<giVe 10°-10% cfu per ml and

crrTEx

1.0 ml of such preparetion ﬁxs\used as, standard inoculum for

each tube in th ial dilutions aﬁtiblotic understudied.

2.1.5 Incubation

\The tubes were incubated at 37o for 16 to 20 hr.
2.1.6 Reading results

The least amount of antibiotic which caused complete
inhibition of growth was observed by naked cye 2and was recorded

as the end point.
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2.2 Determination of the effects of subinhibitory antibiotic

concentrations on bacteria.
2.2.,1 Inoculum

Prepared the inoculums according to the method

described in 2.1.4
2.2.2 Concentrations of antibiotics

Ampicillin sodium and gentamicin sulfate, each
was diluted to givevfﬁé-efﬁeccé'of final antibiotic concentra-
tions equivalent_Lafé%éffOurth, one-half and one time the MIC

on the test organisms:

v

2.2.3 Duratibnwa exposure to the antibiotics.

Cultures’ of S; éﬁteﬂs and P. aeruginosa were
puss—m————
exposed to ampigilliﬁ*and gentamicin for 4, 16 and 24 hr.

These were studt???cggpar§p§ to the controls which contained

no antibiotics.
2.2.4 Effects on growth of bacteria.

All antibiotic~treated bacterial cultures were
quantitated by serial 10-fold dilution in normal saline and
0.1 ml aliquot portion of each dilution was incorporatéd into
TSA pour plates for enumeration of cfu/ml after 18 hr

incubation at 37°.
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2.2.5 Effects on microscopic morphology.

2.2,5.1 Gram staining for light microscopy(56>.

2.2.5.1.1 Preparation of solutions for

staining.
Modified Hucker's crystal
violet:
Solutig; A,
“{ﬁiistaﬁ viéI*t (certified) 2 g
J}szyl alcohol 957% 20 ml
/ / ] DR

/ $hm¢n§q§<oxalate 0.8 ¢

, ;mpacer 80.0 ml

= ’;" Hixed solution A and B. Stored

?

] ﬁﬁ!“sotutfaﬁ/g;f]ZA hr before using and

filtered through filter paper into staining

bottle.

Gram's iodine:
Iodine 1 g
Potassium iodide 2 g
Distilled water 300 ml

Grinded the dry iodine and
potassium iodide in a mortar. Added water,
a few milliliters at a time, and grinded

thoroughly after each addition until
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solution was achieved. Rinsed the solu-
tion into an amber glass bottle with the

remainder of the distilled water.
Counterstain:

Stock Solution

Safranin 0 (certified) 2.5 g

Ethyl alcohol 95% 100 ml
//

44-;4 o —Disaolved the safranin in the

e {

_;::}j;ﬁ

1 élcohol and mixed thoroughly.

/ ' 7
/ o \"» /\) \

St9ck aolntion 10 ml

bis;ill‘gs}gter 90 ml

CLXTXTETT

et ) A AN

‘ xed the solution and water
Iﬁ\\the:oughly~*’//1

2.2.5.1.2 Staining procedure

- Smeared the bacterial culture
on cleaned glass slide; allowed to dry in
the air and fixed the slides with gentle

heat.

- Flooded the smears with
crystal violet solution and let standing
for 1 min. Washed the smear briefly with

tap water and drained off excess water.
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- Flooded the smears with iodine
solution and let standing for 1 min.

Washed the smears with tap water.

- Decolorized the smears with
95% ethyl alcohol until the solvent
appeared colourlessly from the slide.

Washed briefly with tap water.

’/;—‘Counterstain with safranin

,,/fdr'lo sec.. Washed briefly with tap

4
4
P

/

7/
//batgr 5nd then blot dry.

/ ””f;' /"

/2 2~5 v53 Examined by the licht micros-

7 4
cope and/phﬁtogrgphed.

2.2.52 Néééi&ﬁéiitéining for electron microscopy

(54)

fa

w'~472—2A5.2~1‘*Prepafation of collodion grids.

m

)

- A dish about 20 centimeters (cm)

in diameter was filled with distilled water.

- A large circle of fine wire
gauze (about 100 meshes/inz) was placed on

the bottom of the dish.

- A number of 400 meshes grids

were placed on the wire puaze.

-~ Two drops of a 27% solution of
collodion in amyl acetate were allowed to
fall on the surface at the center of the

dish from a droppine pipette.

4®
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- When the solvent had
evaporated to leave a solid film which
was then removed from the surface with
a forcep. The purpose was to clean the

. water surface.

- A second film was now formed
in the same way and it could be mounted

on the grids,

~ The wire gauze, which
carried the grids and film with it, was

Vifted from the dish and allowed to dry.

- Put the collodion grids in
the vacuum evaporator to make carbon

repliecas
2.2.5.2.2 Electron Stain

One drop of bacterial suspension
was mixed with one drop of 27 phosphotung-
stic acid at pH 6.5. The prepared 400
meshes carbon-collodion coated grids were
touched to the mixture of bacterial
suspensions; and the excess fluid was
removed by filter paper. After drying,
the grids were examined in a Hitachi
HU 11 E electron microscope at 75 KV and

photographed.
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2,3 Determination of MICs and morphology of microorganisms

subsequently grown from the antibiotic-treated cells.

2.3.1 Subcultured the antibiotic-treated bacteria in

drug~-free TSB, incubated at 37° for 18 hr.

2.3.2 Gram stained the growth culture according to

2.2.5.1 and examined with light microscope.

2.3.3 Prepared arithmetic/Serial dilutions of antibiotics
according to 2.1,3.214421na}1y;;gégh tube contained 1.0 ml of
diluting antibio;§g;é§i;fion in TSB'excepted growth control
tube. Each series 5f £hgfaﬁ¢ibiotic dilutions was prepared

duplicately. AA'S

2.3.4 To eachﬁtuﬁés75f%a éeries, 1.0 ml of the
standardized inoculum_?fbmj223ff;las described in 2.1.4, was

Pa

added and.mixed:% The tubes were then};ncubated at 37° for 16

—— W

to 20 hr. i

2.3.5. The least amount of antibiotic which caused
complete inhibition of growth was observed by naked eye and

was recorded as the end point.
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