CHAPTER . 3

MATERTALS AND METHODS

A. LABORATORY EVALUATIONS OF CEFTRIAXONE.TO SHIGELLA SPECIES

The organlsms used are the snlgellae of.all groups and vary in
~'types obtained mostly fpom thé Department of Medical Sciences, Ministry
of Public Health and sofié webe obtalned from»the rectal swab of the

patients who were studied.

1. Antimicrobial Susceptibility Tests

(1),(2)

U51ng the dise agar dlffu51on method with the follow-
ing details. -

1.1 Medium and preparation of plates

 Medium :.Muelier Hinton Agar. (Difco, control no. §60370)

was used. The following showshthe ingredients per litre.

Béef, Iﬁfﬁsion From ' . 300. : gm'u
Casamino Acids, Téchniéal | 17.5 gm
Starch - - - - | 1.5. gm
Bacto - Agar. .1 s AR .17 " gm.

| To rehydrate %he'medium, suspend 38 grams in 1000(ml céld Purified
AWater, USP, distilled or deionized wafer, and heat to poiling todissolve
the medium complately. @ Dispense into, flasks and-sterilize in the auto-
clave for 15_miﬁutes at 15 pounds pressure (121° ©). Avoid excessive

_heat during rehydrationhor sterilization.
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Final pH is 7.3 + 0.1
In the prgparation of plateé, 20 ml of sterile Mueller Hinton Agdr_pH
7.2 - 7.4 was dispensed into sterile glass petridishes of 90 mm diameter
with the same brand and lot to produce the uniform thickness of the agar.
The aéar.was allowéd to harden od a flatilevel.surface. The plates‘were
dried for 1 hour at‘37o C.
| '1.2'12555 |

Thes@ntibdotic discs |tested were theifollowing

- Ampicilling® & dofug/dise (BBL)\. ( Lbt.:i0.205025)
- Cephalothin &= & d30 pg/disc (BBL) ( Lot.No. 007003).
- Chloramphenicol = 30 ug/discl,_ (BBL) ( Lot.lio.001000)
-'Trimethoprim/Sulfamethoxazdle d (TMP/SMX) .

1.25 mg/@3.78 g per diser , (BBL) Lot.‘Nd.1o7b77> ,
- Tetracyclihe ' 30 ug/disc (BBL) (Lo».ho 102015)
- Ceftrlaxone (Rocephlég% 30 ug/dlsc obtained from The F

Hofmann - La Rochew§ Co 1td.

1.3 Preparation of.thewlnoculUm.’
) SéVehfy—séVen'iéolaies of'Shigélla\ of all groups.were
separately inoculated into 1 ml of sterlle nutrlent broth ?n';ubes'-
' and incubate for L = b hours at 37° C.. Thén, standardize.the. inoculum
to match a 0.5 turbidity €tandard qf Mac Fafland when domparing the fubgs
'against a white backgfouhd'wifh a contrasting black line.

o 1.s Preparation of test plates

Spread 0.1 ml - of standardlzed Shlgella suspen31on

(described in 1.3) over the agar surface (from 1,1) in several dlrectlons.

s
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After that the disecs of antibiofiCS were placed, left in room temperature
: o .
for 30 minutes, then incubate at 37 C for 16 - 18 hours.

1.5 Interpretation of the test results

) ‘The diameters of the inhibition zones of the anfimicrp—
bials were measured with a sliding calipérs ﬁith an acuracy of neérest 0;1 mm,
" The end points were taken as the area shoﬁing no visib;e growth that
could 5e dgtectedAwith the.ﬁnaided eye;"Taint growth or.tinylcolénies

' near*the edge of the inhibition zones were ignored if they were presented.

16347

The zone-size interpretative chart of Kirby-Bauer was used.as shown

N

in the table 20. . "

- 16,7 4 | : | 16,17
Table 20 Zofe-size/inteppretative chart, °~ -
Dise Diameter of zone of inhibition (mm)‘ |
' Antimicrobial agents | potency - - Rééisfantm* .vInterr | Suéceptible
(vl — mediate
“ampicillin, when test= 10 | €11 - 1013 |
‘ing Entercbacteri— — = ' H )
- aceae _ ‘
“¢ephalothin - 30 | 14 1527 | a8
chloramphenicol 30 s12 . | 1347 218
neomycin Y- 30 dao 13-16 | 317
tetracycling ]  " 30 | PIEL N 15-18 - f;ﬁg,
Trimethoprim/Sulfa- 1.25/23.75 < 10 - 11-15 - ;jzls '
methoxazole ’ | i |
cefthi &xone® 30| <o Azfag he




2. Determination of Minimal Inhibitory Concentration (MIC)

. : 18 :
The agar dilution method was used . . It was performed by
incorporating the antimicrobial agent into an agar medium just before it
is poured onto a petridish. Many isolates of Shigellae were spot -

inoculated simultaneously em to a series of'pewridishes containing vary
’ &

concentrations of ceftriaxone, then the results were read, all the

materials and methods were described as follows,=

2.1 The'testgmedium

Mueller #Hinton agar (see title1.1.p.53 ) - was
prepared in 500,mll fisksfand sterilized at 121° C under 15 pounds per
square inches pressure for 20 mimites.

2.2 The antibiofic diluent

‘o

It wasithe sterile phosphate buffer pH 7.0 as would be
described in the title no. (4.4.1) on- pagel62,:""

2.3 Preparation of the antimicrobial dilutions

- They were preparéd’at the concentrations ten times that

aesirea iﬁ the fina¥ test, as fbilbwé.vfii
2.374 .0.2439 gm of ?efffiaXOne'workiﬁg'standard was
"dissolved in stefile 0.1 M phosphate buffer pH 7.0.to méke 100.0 mi_suiition_
in a volumetric ;flask, this willsobtain a éOOO ﬁg/mlA solutdon. | o
| | | 313.2 18.8/ml. of the dbove solution was diluted with‘
7.2 ml. of the same sterile ﬁuffer to make 1,280 pg/ml solution, fhenlﬁ
it wés further diluted fo.make a series of-fwo fold &ilutiohs of ‘
ceftriaxone contéining 0.078, 0;1563,40,3125, 0,625, 1,25, 2.5, 5, 10,

20, 40, 80, 160, 320, 640 and 1,280 pg/mi,
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2.4 Prepatétion of test plates
The agar medium was melted and allowed to cool:tég
45° to 50° € in a water bath. .Thgn 18 ml  of it wasAtraﬁsferred to each
" sterile test tube which contains 2 ml  of /each ceftriaxone dilution. ‘The

10 ml Cornﬁall continuous pipette (reonder no.A3056, Division of

Becton-Dickinson and company, Ruthefford, New Jersey, 07070, USA). was used.

The tubgs‘were mixed thoroughly but.gently‘and the
agar was poured into thelsterilde 90 mm. plates and allowed to harden

on a flat level'surface.

The agar plates would give the final ceftriaxone
concentrations of 0.0078,/0.0156, 0.05818, 0.0625, 0.125, 0.250, 0.5,

1.0, 2.0, 4.0, 8.0, 16.0, 32.0,'64.0 ‘@nd 128.0 ng/ml.

At least one ecentrol plate, containing Mueller ~
HintonAagar without antimicrobial, was prepared for every series of
dilutions and in every différent group of bacteria tested.

The plates were freshly prepared in fhe-day the
experiment was done.

2.5 Preparation of the inoculum

-103, isplatesyof shigellae from-every group varying in
types obtained ffiom .stools of Thai patieits from.many parts.of Thailand
» were prepared and standardized in the same manner as described in title

number 1.3 (pagéish )

The control strains of §J-auréus'ATQ66538;P and .

S. lutea ATCC 9341 were prepared in the same wayL
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2.6 Inoculations of agar plates

The inoculum-replicating apparatusls' was used. About
18 standardized shigellae suspensions were transferred to the'appropriéte
wells in each seed plate contaiping 21 reservoirs, and the control strains

of Staphylococcus aureus ATCé 5538-P and Sarcina lutea'Ach~ I3u4

were placed to the ‘other-2-wells.in'every plate.

‘An aiﬁminium néplicating device18 (the Hand—held multi-
point plate inoculator) was dipped into the wells of inoculum in the
seed piate and then.the inoculum suspensioﬁs weré'spotted o;to the pre-
viously dried éurfaée of each éntimicrobic;gontaining.plate, by touching

the ends of the inoculators on the agér surface. The plates were

incﬁbated at 37o C fér 16/'to/20 hours .

- There were 1 op| 2 control plates without -antimicrobic

. which were inoculated as a coptrol in every set of tests ,

-

2.7 Rea&ing of test 'fesults

The agar dilution plates were examinea for growth,
after incuﬁétioﬁ. First; the control pléteé.without anf;miérobic were
checked to be sure that éach tést-strain was éapable for providing
adequate growth. Then.the remaiﬁiﬁg plates were examihed to determiné
tﬁe miﬁimal concentration of &rug required fon inhibition ofigrowth.
The end point$ |were judged when there was a definite dense filﬁ éf
growth in_the next plate of'lesser concenffation. .The control strains

end points were ChecKed in €ach) sét (0f tests to (Gonfirm the reproducibi- -

lity of the test.
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B. CLINICAL STUDY

‘1. Drug used

Ceftriaxone sodium injection (Rocéphin(R)), obtained from
The F. Hoffmann-La Roche & Coiltd. Eagh vial contzins 1 gm. of ceftria-
xone sodium in lyophildzed form.. Lot number : Pt 88985 H 03 E 0731
Expiration date : 8-83

‘1.1 Methed ofi/Reconstitution and route of ddministration ,

1.1.14 Tor intravenous injection

jaddf1oiml. pf sStenpile water for injection and
t_shake'gently' to make a elear solution'and inject direct intravenously

or by. intravenous -infusion.

1.1.2 For intramiscular injection
add 3.5 mi. of 1 % Lidocaine for injection and
VShéke'geﬁfly to make a clear sqiution;: |
1.2 'Pose offieftriaxone'
Siﬂgle dose of 50 mg per kilogram bpdy weight éf

,ceftriaxone was given intravenously or intramuscularly,

2. Criteriasfon-Selecting the; Patients
241 Children of age not more than 12 years of both sexes with
" a history of fever, bloody mucous. stools, tenesgnéwand symptoms“sugges-
tive of shigellosis with nogany other. complications| and gave positi&e
shegella stool cultures before treatment were selected to study,

2.2 The patients did not receive any other.éntibacterial
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drug during the course of observation.

2.3 Number of patients to be studied was not less than

20 cases.

ients which were admitted

ﬁ: 5 days (or until

. 2.4 Most of the
in Beunrasnéi"adura Infecti

~the symptoms were imp

3, Other Treatm

When the ‘.""«. of them received

the: oral electrolyte . the basic electroly‘tes as in .

the following form .

This wi iy 0 . BO, HCO_ “30 ‘and glucose
110 milli-mol, per' ) : ‘
The ’quémty of electrolytes given depenémon the degree

of dehydratloa and fr'!! gquency of defecaMns

18 'Hlfﬂﬂj ﬂﬂ’m e

patlents ‘were under 6 months old.s

9 TGl bl URIINUNAY

until helr body temperature had returned to normal,
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4. Determination of patients' serum levels of ceftriaxone after
injection. |
The method used was the mierobidlbgical asséy of antibiotics
which was adapted from the VISP mothodig'and the materials and methods
;ere sét out as follows. ' |

v Y -
4.1 The assay medium : the antibiotic medium no. 2

(Bacto - Penassay Base Agar, Pifeco,/ control no. 659790) was used and
contains the following imgredients pen liter.

e Bactd"

; 4" Beef Extract 1.5 gm, = -
-~ _Bactof f.?YeastAthract. 3 gm~

- Bagto #- Peptone _: 6 -gm~

. Bact® + .Agdn. ¥ i 15“ gmA

To réhydrate the medium, suspend 25,5 grams in iOOO ﬁl;
cold distilled water and heaf to:boiliﬁg to'dissolve fhe'mediuﬁ |
cbmpletely..

| The medium is dispensed in'SOO-mlAgﬁgnical flasksvwith
cotton wool”plugé and étérilized at 15 poﬁnds pressure'(121° C) fof
15 minutes. The final pH was s.sio.i. o |

4.2 The aésay microorganism  : Sarciﬁa lutea ATCC 9341

The microorganism is maintained andvgrown on the nutbient‘agar slants

— aéd hadibeen subcultured every.ZVwéeks-and kept at 4 - 10° ¢

o The cultﬁre‘musf be freshl&vinoqulated on an antibiotic
medium ﬁo. 2 (mentioned abowve) siaﬁté-andAincubated at 37o C for 16 - lé
hours " before each experimént; They afe washed out with sterile NSS

[¢)

and adjusted to give a turbidity that will permit 25 % light-tfansmissionj
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4.3 Preparation of plates-

-Sferile glass petridishes of 90 mm'diameter'were used
and were of uniform size, They were chosen from the same lot of the

same brand (Pyrex) .

One ml of thevstandardizéd.inéculﬁm was added to each
100 ml of the assay medium which had been neled and cooled at 45-50° ¢,
the fiasks swirled to obt&injaAhomogenous’suspénsion,15;ml of “the seede&‘
mediﬁﬁ wgre‘addéd to each steriie pefridish, apd allowed to hardeﬁ on a
fléf level surface. i,_-Tyéé, i a-sterile cork borer Qith 7 1 diameter
was nused to-press upoh the' hardened-agar' to make 6 shapp <:,irciesf1'f_°<gi"é'r

holes after removing the agar withim the-circlés with a sterile needle,

4.4 Preparation of the Standard

The worki@g.standard was obtained from the F, Hofmann-
La Roéhe & Co. ltdf.as digodiﬁm salt éryétaline powder of ceftriéxone
ﬁwith the'poéenéy of-820 pg/ml, It was kept in tightly ciosed_viais‘which
aré ﬁlaced in the.desiccatorvovef silica gel and sféfed-in.the refrigeré;
The étandard solﬁtion-was freshly prepafed on_fhe'day
on which the-experiment vas done by the followiﬁg method ™ -

L,4,4" Preparation of the diluting solution

Sterile phosphate‘buffér pPH 7,0 was used in
standard and sample dilutions, . It vas prepared with the” following

formyla :-
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0.1 M Phosphate buffer pH 7.0

A. Dibasic sodium.phosphate 5.934 gm

4.

was dissolved in sterile 041 sho e bu '  7.0 to make 100.0 ml -
solution in a volumet ic ask. T g e a .2 0 ug/ml solution,
the solution 1. : . o W
. - {;
A jﬁfﬂﬁs’ utl 3 irther diluted with
gl (' - s

" the sterile O.1M phosphate ‘“’;;“iﬂﬂjzi make a series of two fold

dilutions of cgf piaxo £ro o 25.6 ug/ml as
. :- . , - .-‘ { . ’

follow§?us;ng as?F e technigu I;]‘

] |
AU INENINGINS
RIANTIUNAIINY1AY
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no. of. - . proportion of Standard Solution final concent-
solution . to buffefAsolution ration, pg/ml.
(2)  11.28 mlof solution 1 +98.72 mlof buffer pH 7 | .  25.6
(3) - 5 ml of solution 2 + S_nﬂl of ﬁuffer PH 7 12,8
(4) 5'ml  of solution 3 + 5 ml. ofvbuffer pH 7 | 6.4
(5) 5 ml. of solution.4 + 5 ml..of buffer pH 7 A' - 3.2
(6) 5 .ml.» Aéf solution 15 4/ 5 ml. of buffer pH 7 1.6

4.5 Preparationjofi the samples

The jSera jwepe obtaingd-from'the patients-at 1, 8 and
24 hours (and some.othér timesfeg 24,5498 hours in some cases) after
administration of tﬁe drug and. store in'the freezer under - 20° ¢ until
the time of assay. The sera had to be diluted‘to give fhe appropriate
size of zone'diameter,'but their:"Final concentratidn&had to be within tﬁe
standérd curye concentratiqns(l,B o 25,6_pg/ml). This vas dpné by making
various.experiﬁéntal.diluﬁions of thg.sera each time blood was dr;wn
after injgction. | | | |

_The results obtained wefe the foliowihg e Sefa,oflfhe 453-
'and'BEEnhour after injeéction needed to beldiluted to make 1 : 15 dilutioq:
Sera of the 2&EE-to MSEE-hour after injection megded tol be used in the’
undiluted form, .

yoe Aésay Procedures |:-

4.6.1 Preparation of the standard plates
In each experiment, one set of standard curve

determination plates was included.” It contains 4 sets of standard



dilutions with the triplicate plates, leaving one dilution to be the
reference solution in every plate of assay toléheck the variations of

the zone diameters.

Every inoculated agar plates from 4.3 had & holes, 3 of them ®
were f£illed with 50 ml of ome Standard dilytionsand 3 holes with the

reference dilution usingralternate holes,

The yolume of the solution added to each hole
was accurately measuredgand stransferred with the 50 pi miqro—pipette

(Centaur Sciences, Inc. 480 /Harvand Avenue Stamf:rd,4CT 06902)

Theplates were left at room teﬁperaturé for 1 -
hour to alloﬁ the antdbiotic to diffuse into thg-medium; Then,Athey
iwere.incuba£ed‘at 37° cffon les-=18 hoﬁrs. Thefaiamefers of the inhi; '
_bition—zoﬁes (pfoduced‘by the varied concentratioﬁs éf the standard
Adilutions) were measured with a slidiﬁg caliper to get the greatgéf

‘possible accuracy of 0.1 mma

4.6.2 Standafd curye determination

Tﬁe avéfége-étéhdafdf§élﬁe;-in each

dilution weré ;orrected with {ne cérrécted &aiges obtained from thé
differences of the average rgfgrence zone in each set from the oyera11~

ayerage reférence zone of, the experiment (C),

The. corrected standard yalues were plotted on
two' cycle semilogarithmic paper, using the concentrations 'in pg/ml |

as the ordinate (logarithmic.scéle).and the diameter (in mm) of the

inhibition zqﬁe as the abscissa, The straight line obtainéd.from fhé
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graph was used as the standard for calculating the sample potencies

which will be mentioned below.

4.6.3 Preparation of the sample plates :

Fach sample. the serum dilutions of each
yenepuncture after injection, was filled iato 8 holes per plate with the
3 alternate holes filled with the reference standard solution, Three

platés were used for cachwsample to give triplicate plates,

The! frozen 'sera were thawed at room temperature
and diluted as described im 4.5, then they were treated in the same manner

as the stanaard dilution'as &éscribed 0 44,0

I .60 | Calculations of the sera concentrations

teftriaxone §

S

. of

The average zone diameterszsi:iﬁéﬁégiuﬁi
dilution”and the reference Stemdard dilﬁtion'oh the three plates
were used. If the average zone diameter of the sample is 1arger.than -
fhét §f standard;, add the diffefenée between them 6 the reference
\.w,coqcentration diameter of the standard response lime, and vice versa.
From the fesponse line,read the concentfation corresponding to these
corrected values of zone diameters. Then the exact seré:concen£rations

were obtained by multiplying the jabove. values with their dilution factgfs.

5, "Method of clinical e?aluation V L

.,.AlTﬁe clinical. evaluation.was.based on the following criteria. .
after one dose injection loficeftriaxone.
"5.1 The reduction of body temperature ( pyrexia) after

receiving ceftriaxone along with paracetamol.
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The criterion was set that the patient had a fever
if the body temperature was over 38° c, The body temperature was recorded

every. four hours during hospitalization by the nurses.

5.2 The stool characteristics observed were, whether they
were mucous; bloody; loose or watery or nbf. And to bﬁser;e when they
bécaﬁe normal i.e. became formed Stools. . |

5.3 The frequemey of defecations, It was.sef that if the‘
numSer of.dechations-per days#did/ not exceed 3 tiﬁes it.was normal,

5.4 Other gastfo—intestinal tract symptoms such as nauséa?
vémiting, gaétric distensioﬂ had been also observed tg seé‘the effects of
.thg drpg'on them.

5.5 Other systeﬁic symptoms such as degree‘of dehydration

etc.

These clinical symptoms vere evaluated for the mumber of days needed

to.OVefcome‘them_within the 5 days of observation in the hospital, ‘

6. Determination of presence of-shigella in vrectal swab after -

ceftriaxone administration

This was done by the Clinical'Microbiolqu Labofatories,
Depértméﬁt'of pathology,'Bamrésnaradura1Infectious Diseases,Ho$pit§i.‘
| | "The rectal swabs or the stool swabs were téken from the .
.patiegté once'a day in the nprning and were inoculated bed'side,by.direct =
plating (on the Saimonalla—Shigella agaf (SS-agar)'(Gibco) and/en Mac
Conkey. égar and were incubated at 370 C for 18 -"24 hours. Then the” -

pale, little colonies were picked up and inoculated by streaking and stabbing

 into the Triple Sugar Iron agar (TSI:agar) slants, They were-incubated-at
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37o C for.18—24_hours, Then the cultures with acid bult and alkali'slaptsA
vere produced and producedino hydrogen sulfide gas (st) vwere considered
to contain the suspiciéus organisms. These cultures were tested préli—
minarily by slide agglutination tests with/the Shigella antisera sub;

group A,B,C and D."When they gave positiye_resﬁlfs, these then were

confirmed by biochemical tests as follows,

Differentiation of Shigellae, Salmonellae and related organisms

Test or substrate E. ,colif} Shigella SR Nes Apizona Citro
V ' i = 1 \nellay _ bacter

. # [ . - . .
lysine decarboxylase [V - L% T+ -
Indol | N e - - a
Motility - i +/or - * Rt + +
Urease - ' o = 3 '> - a

. - . St . ’

Lactose . o == 1. - | a | or+

o -1 : s < ! . ' '
Sucrose , . -d - = = . da

' » : ~ Fkk B
Citrate (Simmon'sy) : - — +, d [ +,d
malonate . . i — ','i_ - 4

& . . ' .
$.(paratyphijAlis lysine negatiye

3

b2 d

Shigella sonnei usually ferment laétose and sucrose slowly

S. typhi, S. paratyphi A and someiTare biotypes fail to

x%

Ed

utilize citratel.

The results of the test were recorded for preéence of Shigella
everyday after treatment with Ceftriaxone for at least 5 aays or until

the patients were discharged;
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