CHAPTER IV

MATERIALS AND METHODS

1. Microorganism

1.1 Samples

Three-hundred strain k{‘ b / hwarzéngrund were isolated from
human patients and chicke n meat samples. AdlsaMiples were previously submitted to the
WHO National Salmonella and Shigella Cente «the National Institute of Health,
Department of Medical ScieficcgMini iy of Public Health, Thailand for serotyping in the
year 2000-2002. | \\\

1.2 Control stra
Eschefichi
Staphylécoc
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2. Identification of Salmonel #
2.1 Bioche U-D

All the isdlates o

the methods descrlbedB Bergey’s of' Systemic r terlology The identification

5 were identified according to

steps were as followed: "Jihe isolates were tev for the biochemical characteristics as
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Table4  Biochemical reaction tests and characteristics of Sa/monella Schwarzengrund

Biochemical tests Characteristics of Salmonella
Triple Sugar iron (TSI) acid butt/alkaline slant (K/A), gas
H,S positive
Motility positive
Indole negative
Citrate positive
Urease negative

LDA /m E\}t\ \.\ neg'flt.ive
o )N
Dextros¢ fer I i /E ‘\\\\\\‘ posm.ve
Lactose fi I flo ﬁ ’\ N ~ negative

Manitol l E% ‘ \\ positi.ve
| Malonate l “% ‘i\\ negative

f ; i -J 7'.
2.2 Serological tests ﬂ I ,:
The isolate . y sl

to the Kauffman-Whit ) o ‘ al characteristics are shown

ide agglutination test according

in Table 5. il L'J
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Table S  Serological test and result of Salmonella Schwarzengrund

Antisera Serological characteristics of
Salmonella Schwarzengrund
Day 1
Slide agglutination between Salmonella Used 0.85 % NaCl as negative control
Schwarzengrund and A-antiserum were as
followed:
Salmonella group A-67 positive
Salmonella group A-I positive
Salmonella group 0:17-0:67. \ negative
Salmonella group A : . negative
Salmonella group B / — positive
Salmonella grou negative
Salmonella group = B negative
Salmonella group - S ' negative
Salmonella grou h negative
Salmonella group G A negative
Salmonella group e AT negative
Salmonella group 1 il negative
Vi # TR negative
0:1 = - positive
0:4 Y . positive
Q:(5) , : positive
0:27 , ‘ positive
Day2

After known O antlge}}m group B then test H

e L DN Wy e

and test slldeggglutmatlon betwee

ST I A NN 8 Y

I—I.UHspecnf' 1c positive
H:1 positive
H:7 positive
H:d positive

Concentrate Antiserum:
H:l,7,d no spreading
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Antiserum to Salmonella species
The antiserum using in Thailand are following :

1. Salmonella polyvalent A — 67 antiserum : composed of group A, group B,
groupC, group D and every group to group 67 antisera.

2. Salmonella polyvalent A —I antiserum : composed of group A, group B. group
C, group D group E, group F, group G, group H, group I antiserum

: 67 antiserum : composed of

7
ﬁmposed of all of flagella

3. Salmonella polyvalent O
group J (O :17) , group K (O : §

4. Salmonella poly ' “m
both phase I and 1I which ibed|as H:a H:e.H: d, H:eh toH: zg
5. Salmonella po / antis \ omposed of flagella as
described as: H \ \\
6. Salmonella pol 8 osed of flagella as

4. Susceptibility testing: Dete 1ina

,
( robia@sceptibility against 2

4.1 Disk diffiAion metho

All 300 is@tes

antimicrobial agents whlgh ave been comn@ly used in the treatment of infections due

ot RN PP

cefotaxime(30u@/mL) +clavalunic amd (lOpg/mL) The test procedure was performed

accord':f ﬁjﬁ ﬁﬂﬁmmttg n Sing aaopﬁhlat touched the

top ofa or 4 individual colonies and transfer to a tube of saline. Emulsify the inoculum on
the inside of the tube to avoid lumps.Adjust to McFarland 0.5 (approximately 10°
CFU/mL) : Compare turbidity to that in the 0.5 McFarland standard using paper with
black lines. Adjust turbidity of inoculum to match that standard.



- 40

Inoculate agar plate by swab plate within 15 minutes of preparing the adjusted
inoculum: Check purity of Mueller Hinton II agar plates. Dip a sterile cotton swab into
the inoculum and pulling out slightly, rotate the swab several times against the inside of
the tube above the fluid level to remove excess liquid. Streak the swab over the entire
surface of the Mueller Hinton II agar plate. Rotate the plate approximately 60° then repeat
streaking motion. Rotate 60° again and repeat streaking. Complete leave the lid of the

plate ajar for 5 minutes (no more tha tes) to allow any excess moisture to be

absorbed before applying disks. Inocul: ning the swab around the rim of the

agar. Leave the lid of the plate.ajar fi i ore than 15 minutes) to allow any
——

excess moisture to be ab ) i pick material from more than

one colony is a deviati : icrobiologi ice. It is done to minimise the

depends on the growth defisi d becaus :‘ he interpretation of the results is based on a

h before inoculation

homogeneously plating is imp )Wyl

- e

Ltelidble results. Moving disk yield oval

zones, which are dlff:]gult to read and migh gsults. Check purity of the

inoculum: Transfer with a 10 00p inof deoito a nutrient agar plate.
Incubate plates at 37 °¢3>ver nig

of complete inhibition weremeasured. The sjzg of the zones of inhibition were interpreted

o etring o S FE S B I b e or e

Laboratory Stan@ards (51) as shown i ‘;1 the Table 6. The organisms que reported as

R AN AN e
Table ne andar ational Committee of Clinical Laboratory

ours of inoﬂation, the diameter of the zone

Standards( NCCLS,2000)
Disc content | Inhibition zone diameter (mm)
Antimicrobial agent (ng/mL) R I S
Cefotaxime 30 <14 15-22 >23
Cefotaxime+clavulanic acid 30 <14 15-22 >23
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4.2 MIC determination by agar dilution
All 300 isolates were tested for antimicrobial susceptibility against 10
antimicrobial agents which have been commonly used in the treatment of infections due
to Salmonella in animals. The antimigrobial drug were ampicillin , gentamicin

(30pg/mL), streptomycin (30pug/mL), sulfamethoxazone (30pg/mL), sulfa+ trimethoprim

(30pg/mL), nalidicid acid (30pug/mL) T}roﬂoxacin (30ug/mL), and chloramphenical

(30png/mL) followed this step /
: ' e from a pure overnight culture
J
- w NaCl in tubes. After mixing the

material from at least 3-
colonial-suspension, the rbidity equal to McFarland 0.5 (a
librating the nephelometer before
casuring. After adjusting the

iluted 10-fold to yield the final

use and gently turn

turbidity of inoculu

inoculum suspension ing 0. BmL ir endorf tube contained 0.9 mL

normal saline. Turning t SFT tabgih n two times. The inoculum

suspension should be used st inutes. After that transfer 400 mL i
of inoculum suspension to the mu ator wells. Place the control strains and b
write down the orientation of’tjﬁ:é%l%é; s is«done to minimize the risk of

concentration (The concentration o usg in agar dilution that was shown

in Table 7). Remember to inoculate one of the growth control plares before and after. It is
important, that<@l ‘a 1 in lmlv i oculum-spots to dry
before incubﬂnﬁﬁgmﬁrngmﬁmnu ipoint inoculators applies
1-2 ul of the suspension to t aﬁj face. T inocu cﬁﬂ gar will then be
approﬂqn y’](ﬁﬁlﬁoﬁl‘ ril% ﬁnﬁﬂr&lﬂlﬁ ngjhe inoculation-

suspension on a nutrient agar plate. Incubate at 37°C overnight as shown in Figure2.

(The inoculum suspension approximately 10’ CFU/mL). After 24 hours of incubation,
The MIC is read as the lowest concentration without visible growth. A faint haze,

pinpoint colonies or growth of a single colony should be ignored. Further interpretation of

the MIC were interpreted by referring to table of MIC of reference control of National

Committee of Clinical Laboratory Standards (44) as shown in the Table 8. The organisms



were reported as either susceptible, intermediate susceptible, or resistant to the agents

tested. The MIC were interpreted by referring to table of MIC standard of National

Committee of Clinical Laboratory Standards( 44) for MIC analysis as shown in the Table

9.
Table 7  The concentration of antimicrobial for use in agar dilution
( From NCCLS Guidelines, 1999 )
Step Concentration| g . illed| Intermediate] 1:10 Dilution | Log »
(ug/mL) ™~ V. ) Conc. in Agar
- L s  (1o/mL)
I 5,120 . || s 5,120 512 9
2 5,120 - 2,560 256 8
3 5,120 ' _ 1,280 128 7
4 1,280 t A 640 64 6
5 1,280 L 320 32 5
6 1,280 L~ 160 16 4
7 160 B 80 8 3
8 160 t ﬁ- 40 4 g,
9 160 : - - 20 2 1
10 20 e - Vet 1 10 1 0
11 20 St 9;@; 5. 0.5 -1
12 20 Step 9t 2.5 0.25 2
13 2.5 Ste by 1.25 0.125 -3

)
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Pseu

Stap E. coli

Figure 3. Inoculum plai
= FE. coli
ARCC 25923 = Stap
CC 27853 = Pseu
Table 8 nations (pug/mL)
Antimicrobial Pseudomonas Esche)‘;;chia
Agents aeruginosa coli
™
| TCC 27853 | ATCC 25922
eE 2
) >32 2-8
Ampicillin - i
Chloramphenicol 4-16 Degiam > 64 2.3
P ’
Ciproﬂoxaﬂ'fq l ,gl f‘m 02 ?.25-1 0.004-0.015
Florfenicol q'] Wi U Tl | 2 Y>16 2-8
Gentamicin_ 4167 12 0,5 0.25-1
A qanadig qn"’wﬁ;‘n ak~% ]
Nalidi c NI | &bl N[ VT 15- | J Hoys) 1-4
q
Sulphamethoxazole >512 >512 >512 8-32
Tetracycline 8-32 0.25-1 8-32 0.5-2
Trimethoprim <1 1-4 >64 0.5-2

Grey area: NCCLS recommendations

White area: Quality control range assigned by the Danish Veterinary Laboratory
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Table9  MIC standard range and their interpretation for the antimicrobial agents

Antimicrobial agent Drug content MIC breakpoint
(Cg/mL) R I S
Ampilicillin 30 <8 16 >32
Ciprofloxacin 30 <1 2 >4
Chloramphinicol - <8 16 =32
Gentamicin <4 8 >16
Nalidixic acid <16 - =32
Neomycin <16 32 >64
Streptomycin <8 16 >32
Sulfametoxazone <4 8 >16
Sulfa+Trimethopri - >4/76
Tetracyclin 8 >16
S. Analysis of restricted fragments of . , a S arzengrund By Pulsed-Field
Gel Electrophoresis ' \\
5.1 Preparation of B J_ﬁ; 0Se€, om Salmonella cell suspensions
Organisnyyert d into SE bt density to Mcfarland No. 5
and transfer 400 pl (0.4/mL) of each cel bEled microcentrifuge tubes

and incubate in the 37°@wate ha

suspensions on ice bath ugti‘g]ugs are made.&move cell suspensions in 1.5 mL tubes

form water bat t tion) to each 0.4 mL cell
I8 RN B

suspension. A 4 mL) me]ted 1% SeaKem Gold: 1% SDS agarose to one of

ol ;mfmm a1 1

solution to the tube that contains the 5 mL cell lysis buffer to each of the other 50 m1.

eep tlﬁes containing rest of the cell

plastic tubes. Remove agar blocks and place into proteinase K / cell lysis buffer after that
incubate for 2 hours at 54 °C warm water bath(with shaking). Then washing of agarose
plugs by add 10 mL of prewarmed (54 °C) distilled water and incubate at 54 °C for 15 min

(in water bath with shaking). Repeat wash step with distilled water two times after that
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wash the blocks three times in TE buffer incubate at 54 °C for 15 minutes (in water bath
with shaking) and store blocks in 5 mL TE buffer (52-54).

5.2 Restriction digestion of DNA in agarose plug with Xba 1

Carefully remove a block from TE buffer to aglass slide and cut ablock 1 mm

wide using a clean scalpel (ensure both edges are straight and para'l'lel). Place sample into

relevant enzyme buffer 100 ulkineu a EO min and then remove buffer with

ant enzyme buffer+distiled water

z
that shown in table 107 | | H

Table 10 Restrictio

/.
Reagéntss” / /[, 1l ?‘4 y Slice . | ul/13 Plug Slice
Distilled watej lllm O, Q075 i
Relevant en#ymgfbuffef | 20 ull 4 /260 pl
Enzyme 20U/ F5ara8 ™ 1 % 165
Total Volu ' | ﬂp},g‘ﬁ': “\\\1 600 pl

A

5.3 Gel preparation and get runni

A
' ~
e

The runpifdg agarose gel was  prepared by disso g 1 g of Ultrapure

High-melting tempe BE®

tffer, melted by microwave
and then cool at 56 °C q‘l ne percent running agarose gel \@s poured into the block and let
gel to solidify for 30 minfataoom tem Efreratuni..l'After the’jel has hardened, the comb was

eroved €l ok plbebload Wi M S oy he st s pisea

in the PFGE boﬂontammo 0.5x TBE buffer2 L e u0h to cover the,gel to a depth of
about QxWﬁﬂb@ ﬂtﬂ‘gsgu M%'}’}nﬂcﬁ@lﬁ]\&snze standards
Lambdafadder (BioRad, USA) was used as the molecular standard markers. PFGE was
performed at 200 v constant voltage by using a contour-clamped homogenous electric
field apparatus ( CHEF-DR III system) with an initial switch time of 10 sec and a final

switch time of 20 sec for 22 hours.



5.4 Gel visualization

The gel was stained with 0.5 pg/mL of ethidium bromide for 15 min. A fter
that it was rinsed and destained with deionized water for 30 min. The gel was then

photograpghed under UV illumination. The result was interpreted by Bionumeric

Software version 3.0 with a position tolerance of 1.0 % and optimization is 0.5 %.
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