CHAPTER II

MATERIALS AND METHODS

1. Microorganism

The original c y obtadr n a frozen state. It was

thawed and then cultiva streaking on blood agar plates

~ = \
p3 |
(see Appendix I-1). laﬁé ‘eddncubated overnight at 37°c.
, A < 2
- Some isolated colonies were “selfected
-t 'EJ‘;—":; ?V

d suspended in 5 ml Todd Hewitt

broth  (see Appendi u ion at 37°C, the

culture was centrifug 86 Division, DPR - 600

centrifuge) for 30 tm’l at 4 C and the actéria@ere resuspended in

2 ml maintena diu . ‘fﬁ) - This culture was mixed
and dispensedﬁtﬁ r1 eﬁﬁﬁ aﬂﬁﬂj (23 cm) Pasteur
pipette U o_si d ‘s P. . cﬁ r:éd were
plugged%ﬁ:iﬁiﬂjlmwgﬁﬁf :1“ EI’j iE]:g culture
was streaked on blood.agar for purity tests.‘ The stock cultures

were kept at -70°% (Forma Scientific, Bio Freezer, (U.S.A.) until-

used.

2. Culture Conditions

Blood agar plates were used for purity tests at every step
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of cultivation.

2.1 Preparation of Inoculum

As shown in Figure 4.1, the stock culture (from

section 1) were allowed to liquify. By using a nine-inch (23 cm)

Pasteur pipette, three or four drops of ‘the culture were inoculated

in 5 ml Todd Hewitt brot re incubated overnight at

37°C. The bacteria w 1ood agar plates. After
24 hr incubation at.M_i ‘-muspended in 2 ml 0.85 %
vnormal saline sol Appe \\\ ‘*- ), 46) in colorimeter
bf 0.25 at 550 nm

tubes (12 x 75 mm)*to _
(Junior II spectr o nods ﬁ\ oleman, Maywood, Illinois,

‘ - plution was used to

U.S.A.). Uninoculated 0. /JH .,"
&L i 'r .
adjust the spectrophoeton tew ero a- t (modified from the

2.2 w_-} 21 A

(from section 2.1) from a No. 21 hypodermic needle was used to

inoculate 1ﬂaﬂﬂﬂ%ﬂ%ﬁﬂ@ﬂﬁ from the method

of Slade and ﬂlox) (42) in ZO‘x 150 mm test tubes. The cultures

e G B 4 G e

at 37 C. These cultures were ''Starters' for the preparation of SLO.

one drop of inoculum

2.3 Preparation of Streptolysin O (modified from the method

of Vejjajiva) (68).
At the end of the incubation of starters (from

section 2.2), total growth were estimated by optical density at
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550 nm, as shown in Figur‘e 4,3, Uninocuiat'ed Todd Hewitt brot;_h was
used as a blank (42). The remaining starters were then inoculated
in 250 ml Erlenmeyer flasks containing 100 ml Todd Hewitt broth.
After being incubated for the Vspecified times at 37°C, total growth

was observed by spectrophotometer as described above. The remaining

culture fluids were centrifuged 2 Centrifugation should clear

sterilized by membran V L pl Measuring was done by an
electric pH meter (
Denmark). The filtr ’ ‘e 7~7 \ W ¢ ng merthiolate in a
dilution of 1 : 10,0 “v,f ;'“»7'3 Bt iex ol

filtrate) (see Appendi - #W : ‘rude SLO should be stored at

3. Growth Cycle of Streptococcu 2ehesn(Group A) C 203 S in

Todd Hewitt BEOE = — '} ;

Af ter prepam'ti of inoculum 'aécdrdim to the method
described in i Zj enty, rm 10cu rom a No. 21
hypodermic ne@ﬁ ' ﬁoﬂlﬂeﬂi 5 ﬂ };’ljlfﬁer flask

containﬁ _ Tﬁ : m 1 ﬁ - gﬂl ﬁ ted at
: 37°C and ;ﬂjae :ﬂi ﬁmyﬁa ﬂlﬂur o ﬂemine the
opticai density, at the wave length of 550 nm, which represented

bacterial growth (85). Uninoculated Todd Hewitt broth was used as _

a blank (42)..

The method was done in duplicate. Then, the means of the

optical density at 550 nm from the two runs were plotted against the
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Starter (from Figure 4.2)
after 8 hr incubation at 37% -

l

Estimated total growth by OD.., n@
transferred

100 ml Todd Hewdge b

o
e for the specified timés at 37 C

¥
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Figure 4 The Overall Procedures for Streptolysin O Production
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cultivation times, as shown in Figure 5.

4, Optimization for High Streptolysin O Production

Each of the methods in this section was done two times in one
run. The results shown in Chapter III, section 2 were the means of

the,dﬁplication.

incubation period for
SLO production ; ino ‘ ¢ and Si ; ; prepared according

to the method descr: i fion: N 2. and 2.3, respectively,
except for the incub 2 { final step of the cultivation
> 4, 6, 8, 10 and

f each sample of crude
SLO was done in duplicat agcording A ethod described in section

5 of this chapter.

4.2 The EfFEcE of the Age Y]

In thisIﬂxperiment 3 inoculum; stlﬂter and SLO were

prepared aﬁuﬂﬁmﬁ Vl,g!wsmeﬁxﬁa 2.1, 2.2 and

2.3, respecti

Q) S AP 976 Bl e

varied as¥ollows, 5, 8, 10,12 "and’ 18 ‘ht

- the incubation period of the final step of the
cultivation (sectiog 2.3) which was 4 hr according to the result in

Chapter III, section 2.1

Titration of each sample of crude SLO was then done in

duplicate according to the method described in section 5.
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4.3 The Effect of the Size of Starter

For studying the effect of the size of starter for SLO
production ; inoculum, starter and SLO were prepared according to
the method described in section 2.1, 2.2 and 2.3, respectively,

except for

ter (section 2.2) which was

- the 8 i ”%
varied as follows, 5, . 3 4 gmedium in the final step

—

of the cultivation E) I
ic -% e final step of the
= L \ \

cultivation which wa ' & . i % g, result in Chapter III,

ue SLO was done in

duplicate according to jthe féthod ribed in section 5.

4.4 The Effe

Inocrt ,1-"5 according to
the method descri@ in se on - andm.B, respectively,

except for the foll&v.'ng conditiongidn the last stép' of the cultivation

e 1 B UHINENINYINT
ARSI e

- incubation period which was 4 hr according to

the result in Chapter III, section 2.1

Then titration of each sample of crude SLO was done in

duplicate according to the method described in section 5.
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4.5 The Effect of the Initial pH

So as to determine the optimal initial pH for SLO
production ; inoculum, starter and SLO were prepared according to the
method described in section 2.1, 2.2 and 2.3, respectively, except

for the following conditions in the final steﬁ of the cultivation

’I‘&tt broth which was

--I--il

5 OH and 1 M HCLl, to
'.

(section 2.3)

- the
adjusted before ster

yield the pH of 6.6, ilization

hr according to the

Titration o h «samp L of crude SLO was then done in

duplicate according to t in section 5

4.6 The Effect gfis€an ?;
oA

Inoculuf, ' S?E-d according to the-

Vand Agitation

method described in gtion « T .37, x@pectively, except

for the fOIIOWiﬁf condfft#ons in the finhl step of the cultivation

b, oo “um‘wﬂmw B
MK 1\ 1RV Qe i e

ons were varied in four dlfferent ways,

A, dincubated in atmospheric CO2 and
A-1. standstill

B-1. stirred with a magnetic stirrer at

approximately 140 rpm
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B, dncubated in-5 % 002 and

B-1. standstill

B-2. stirred with a magnetic stirrer at

approximately 140 rpm

iod which was 4 hr according to the

Titrati s @e SLO was then done in
duplicate.accordin A&s o] n section 5

5. Titration of St#eptdls ' pectrof netric method)
e Y 1

- dincubation pe

result in Chapter III, s

1. Reduced S

4. Standagd suspensior hrotytes (see Appendix

1I-8) ' Y S i

) —

Method : Modlfietk om the proc re of Vejjajiva (68) and

s Fackﬂ)ugﬂ 'J V EW]?W EN9
T obtﬂﬂﬁﬁa ﬁﬁﬁﬁnﬁ’?}ﬁ“ﬂ Eli,cﬁ ﬁd buffer so as

2. Various amounts of SLO buffer were pipetted into tubes
according to Table 6 (It might be more than ten tubes).

3. After centrifugation, 1 ml of the clear supernate from
each tube was diluted with 2 ml of distilled water. The transmittance
at the wave length of 520 nm was determined and converted into

hemolysis according to the table (see Appendix IV, Table 13). The



end point of the titration was indicated by the test tube dilution

whose homolysis value is nearest to 50 % (48).

In this study, that end point was indicated by the test
tube dilution whose transmittance value is nearest to 46.5 % T,

according to Appendix IV, Table 13.

Controls

1. Red Cell C
ion should display

no hemolysis.
2. SLO Cont

7 hemolyzed.
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Table 6 Methodology for the Titration of SLO (68)

Controls Tube Number
Reagent
Pod lowewsl a0 b 1 2 ) 0l ol bWl Lol |} widis
Cell
A SLO Buffer (ml) |[0.75 [0.25 - 0.1 0.2} 0.3 0.4} 0.5 0.‘6 0.7 0.8]1 0.9 1.0 —F—>
Reduced SLO (ml) - - 10.75 3 1 1 1 1 b 1 1 1 1
Shake gently to mix and then transf /—
ml - transfer - - 02 A 0.25]0.25 [0.25 [0.25 |0.25 | 0.25
Standard ASD -
1 Todd unit/ml - 0.5 - 4 ‘0‘;5 E X 5T50.,5] 0.51 0.51 0.5.1 0.5] 0.5
5 . |}
(m1) = i
- Ij;
Fha

Shake gently to mix

is @ J
S
Incubate at 37°C for 15 min I‘; i3

# i
Standard . K 5’;‘ ]
Suspension of 0.25 {0,25 |0.25 0,25 _:§ 5 5{0.25|0.25 | 0.25 [0.25 |0.25 | 0.25 | 0.25
Erythrocytes (ml) o
Y I
Shake gently
Incubate at 37°C for 45 min, sh g a 1 . m
Centrifuge tubes for 5 min at 1,500 rpm
=1 @r _ ]
International Units- (or t 5 i 2PN _ﬁ—w Jl’.q fl]7 ;1.8 .91 2.0 —_—

AMIANTUUNIINYAY
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The proportions of reduced SLO and SLO buffer in the dilution

tubes were according to the series :—

Tube 1 1. plus ‘0.1

Tube 2 1 plus 0.2

Tube 3 1 plus 0.3
ete.

The steps in this

! %s by 0.1 of the original

volume of SLO in the icient accuracy in

the dilution in
unit volume ( = 0.25 J 1_-j : e “T\\\ andard volume of

red cells in the pres VO, . > H\H .5 ml) of the diluted
standard ASO serum congai d? nit per 59) . The end point of
the titration was the t '(;-_;.-.1 ufficient lysin that
still caused 50 % hemoly51~ boer 1 ith spectrophotometer) after
being exactly neugralized by ti ;“_1;: .............. ,?;.7 7°C within 1 hr

Y 5; :

(totai) i

The potency off L0 expressedgin International Units (48) was

e sectprocaf bl btk BN, W BLIEI o somses 50

"hemolysis, as described above.® (For example, if the ndgpth tube
J‘(Table a mrlﬁ\ﬁ ﬂjm ll mra] Q ﬂEJ 'la %;Lined 1.9
International Units and it would be used in the dilution 3 ¢ 159 3
i.e., one part of reduced SLO and 0.9 parts of SLO buffer, for the.
determination of ASO titers in the patient's serum by the ‘

spectrophotometric method.) (48)
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