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1. Titration of hemolysin
2. Titration of complement
3. Test procedure

4. Secondary test of complement



Tube No. 1 2 3 4 5 6 7 8 9 10

1) Titration of hemolysin
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1. 41 hemolysin imm“lmqmwﬂuwm
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2. 19999 hemolysin 1 dilution 1:100 (stock solution of hemolysin) Fmsums laase (titration)
3. 111 dilution Y94 hemolysin 910 1:1000 — 1:6000 (AIUAIT )
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A
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7. 1AY complement (1:30) 0.5 Hadans aslunasanadouNNHasABNIUNAOANIUANYABAT 12 1961
Y
@ a o < a a aa a a aa
TRidnduAudnAuheazate (8u) Usues 0.5 Tadans Novasa sniurasanIuny 1Ay 1.0 Haaans uaz
0.75 Uaaaas luraoan 12 1ag 13 MWEIAY (A1319)

8. 11 11Jus 1 waterbath 91 37°C 30 U1 Taevei 5 uag 15 WA
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9. ©IUWAMS lysis IWAIRDANAY HazliuNNAZULY viapAgANIBN ITNams Lysis du1ysal HIeTuYIal
A A g . a
WINNgA Do) hemolysin 1 giia

q

observation +4 +4 +4 +4 +4 +4 +2 +2 +1 +1

11 12 13
Diluent (ml) 1.8 2.8 3.8 4.8 2.9 3.4 3.9 4.4 4.9 5.4 5.9 0 0
H (1 :100) 0.2 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0 0
Final dil" 1: 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 | 1000 0
N N N N N
Transfer (ml) 025 025 025 025 025 025 025 025 025 025 025 | 025 0
3% SRbc (ml) 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 025 0.5
Room temperature 30 min.
Then place in ice bath
C’ 1:30 (ml) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0 0.5
Diluent (ml) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 1 0.75

Waterbath 37°C, 30 min.

5 min., 15 min. shaking

+3)

C’ = Complement

Example : Hemolysin titer : 1 U=x3500
2u=x1750
3u=x1170



Hemolytic system
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2) Titration of complement
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3. 1A3 83 complement 9 dilution 1:30 Tasuy A lumaiiudsnasanaimsnaasy
Y
4. 193 complement (1:30) A3LA 0.09 Hadans 1D 0.22 Hadans luAazHaBAMNNE AL (AUAITI)
5. 19301 hemolytic system (hemolysin + 3% SRbc) Tasmstay 1 daUUes hemolysin 3 gﬂ@] uag 1 aau
4 @ 1 @ Qy 1 a
Y04 3% SRbc avludianes (beaker) HioWard (flask) wiowe fu werlddnnud naznalingaungives 15
=1 1 =1
I aZEIMn 5 U
a . A aa 1 Y o 1 A (o) = 9
6. 1AY hemolytic system 0.5 Aaaans nnvaoa wewdi1lurlu waterbath 71 37°C 30 1l wiow
v v
NUVEIN 5 WIN 1Az 15 W VoINS incubate
. o = 9 Yy 9 9 Aq ¥ .
7.9M3 lysis tazliunnazuuy Taggrasaganiey (ANMYNYUVDI complement Hoe) N1HHANT lysis
t4 A A SN & a a = AAA

auyIel ¥IoNoUANYIINDIY complement 1 §HA 118 complement 2 giHa Uluas1a* minlunsainims

A 1 dy o Y (% dy
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volume of complement X dilution of complement
(0.5 ml) (1:30)

2 X volume of complement at 1 unit

Dilution Y939 complement (X) =

o - 0.5X30  _ 4
2X0.13
In ice bath
Tube No. 1 2 3 4 5 6 7 8 8 10
Diluent (ml) 0.91 0.9 0.89 0.88 0.87 0.86 0.84 0.82 0.8 0.78
€ (1:30) (ml) 0.09 0.1 0.11 0.12 0.13 0.14 0.16 0.18 0.2 0.22
Hemolytic system (ml) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Waterbath 37°C, 30 min.
5 min., 15 min. shaking
*Used multiple (2U/0.5 ml) 83 75 68 63 58 54 47 42 38 34
Observation (lysis) - - - +2 +4 +4 +4 +4 +4 +4

= Complement

Example: Complement titer
2 exact unit X 58 (tube CFT)
2 full unit X 54 (microplate CFT)



3) 35 Microplate method
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' Y
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6. 1A complement 2 gia 0.050 Jadans (50 luTasaas) nnvqu
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9. 111 secondary test of complement ("IQIIE] 4)
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10. lutugeuniuwan (@o 7) sonnnddu udnir 191410 37°C incubator 1 ¥2Tu4
° . v .. a__0 =
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Serum control

Dilution of test serum

Anti-complement control

Well No. 1 2 3 4 5 6 7 8
Dilution x5 x10 x20 x40 x80 x1280 x10 x20
Diluent (ml) - .025 ’\ 025 ’\ .025 ’\ .025 }\ .025 ’\\ .025 ’\ .025
Serum (1: 5) .025 .0;;5 .025 .025 .025 .025 .OFS .025
discard 0.025
Antigen (ml) .025 .025 .025 .025 .025 .025 0 0
Diuent (ml) 0 0 0 0 0 0 .025 .025
C2u .05 .05 .05 .05 .05 .05 .05 .05
4°c overnight, 18-20 hrs.
37°C, 1 hr.
Hemolytic system (ml) .05 .05 .05 .05 .05 .05 .05 .05

C’> = Complement

Y
mslinzuuy

4+ = 100% fixation
3+ = 75% fixation
2+ = 50% fixation
1+ = 25% fixation

0 = complete hemolysis

37°C, 1 hr., shaking at 10 min. interval

centrifuge or 4°C 2 hrs. or overnight

\

Results



msulawa

0 - 50% fixationat 1:5 ditution = negative
75 - 100% fixation at 1:5 dilution = suspicious
100 % fixation at 1:10 dilution = positive
Ctrl Ctrl
Dilution 15 1:10 1:20 1:40 1:80 1:60 1:10) (120)
Suspicious 4 2 1 0 0 0 0 0
Positive 4 4 0 0 0 0 0 0
negative 1 0 0 0 0 0 0 0

4) Secondary test of complement
o d‘ a d‘ 9 A
13911 secondary test Y99 complement 1WOQUTU1% complement A 1Flumanadoulu Tulasmannse

& Y A =Y o ' Yy o Aw w1
ORIV IGGRIY Qﬂ@]ﬂ\ilﬁlﬂ%ﬁllﬁiﬂllm “]NG]’ENIS?’]EJVHﬂ'J‘]JﬂT]JWi’EJ?Jﬂ‘Uﬂ”IiVIﬂﬁ@‘U FINNIDYIN

(In ice bath)
1v 1.6v 2vu
Tube No 1 2 3 5
4 6 7
Diluent (ml)
0.90 0.85 0.80 0.75 0.70 0.60 0.50
C* 2U (ml) 0.10 0.15 0.20 0.25 0.30 0.40 0.50
Hemolytic system (ml) 0.50 0.50 0.50 0.50 0.50 0.50 0.50
1v 1.6v 2vu
Well No. 1 2 3 5
4 6 7
Diluent (JLI) 90 85 80 75 70 60 50
C* 20U (U 10 15 20 25 30 40 50
Hemolytic system (JLD) 50 50 50 50 50 50 50
Observation 43 2 +1 0 0 0 0
Inhibited degree of hemolysis ( +4) + 1)

4. MANHIN

4.1 Herrold’s egg yolk (HEY) medium with Mycobactin
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- Danesisues 1 ans 2 ou
- pszuenaNlsuIag 200 Hadans 1 ou

- vaeartn@en (200-300 OU) YUIA 20 X 125 UaALUAT



A. HEY base (for 1.5 liter of medium)

Beef extract (Difco) 4.0 g
Bacto-peptone (Difco) 13.5 g
Bacto-agar (Difco) 25.0 g
NaCl 6.8 g
Sodium pyruvate 6.1 g
Glycerine 40.0 ml
Distilled water (D.W.) 1.3 L
4% NaOH (fresh) 5.0 ml
Mycobactin 3.0 mg
B. HEY additives
Egg yolks (15 pcs.)* 150.0 ml
2% Malachite Green 7.6 ml
Amphotericin B 75.0 mg

1. Dissolve by heating beef extract, Bacto-peptone, Bacto-agar, NaCl, sodium pyruvate and glycerine
in D.W. in a 2-liter Erlenmeyer flask.

2. Adjust pH to 6.9-7.0 with freshly prepared 4% NaOH

3. Add Mycobactin (dissolved in 4 ml of ethanol) into the medium.

4. Autoclave at 121°C for 20 minutes, then cool to 56°C in waterbath.

5. Transfer the medium base from flask into an aspirator bottle and place the bottle on a magnetic
stirrer. Aseptically add sterile egg yolks, sterile malachite green solution and antibiotic.

6. Blend gently and dispense the medium into sterile screw cap tubes (6 ml for 16 X 125 mm tubes
and 9 ml for 20 X 125 mm tubes). Dispense on bell side of tube only.

7. Allow medium to harden in a slanted position.

8. Place tubes in an incubator with cap loose for 4-5 days.

9. Tighten the cap and keep at 4°C. Place tubes in an incubator to remove excess moisture before use.

) Preparation of sterile egg yolk: Use fresh eggs (not more than 2 days old) from hens on feed that does not contain

antibiotics. Clean eggs in warm water with detergent and rinse with water, air dry, and soak in 75% ethyl alcohol for 30

minutes. Chip a 1 cm hole at one end using sterile forceps and aseptically discard egg white. Then pour the yolk into a

sterile glass beaker, rupture the yolk with a sterile glass rod, measure to the desire volume and aseptically add to the
medium

Prepare a 2% malachite green solution and autoclave at 121°C for 20 minutes.



4.2 Reagents for Ziehl-Neelsen acid-fast staining

Carbol fuchsin stain

Saturated alcoholic basic fuchsin solution Stock

Basic fuchsin 10 ¢

95% Ethyl alcohol 100 ml

Working solution
Stock solution 10 ml
5% Phenol (melted crystal) 100 ml

Mix well and filter through filter paper

Acid-Alcohol

conc. HC1 3 ml
95% Ethyl alcohol 97 ml
Counterstain

Loeffer's methylene blue

Methylene blue 03 g
Ethyl alcohol 30.0 ml
0.01% Potassium hydroxide 100.0 ml
4.3 Butterfield buffer
Stock solution

Potassium phosphate monobasic (KH,PO,) 34.0 g

D.W. 500.0 ml

Adjust pH to 7.2

D.W. bring up to 1,000 ml
Working Solution

Dilute 1.25 ml of stock solution to make 100 ml of working buffer.

4.4 Reagents for CFT

Alsever’s solution

Dextrose 205 g
NaCl 42 g
Tri-sodium citrate 80 g
Citric Acid 055 g

D.W. 1,000 ml



Adjust to pH 6.1-7.0

0.01% Magnesium sulfate saline

NaCl 85 g
MgSO,.7H,0 01 g
D.W. 1,000 ml

Adjust to pH 7.0-7.2

Veronal buffered saline (VBS) stock solution (5X)

NaCl 85.00 g

5-5-diethylbarbituric acid 575 g
5-5-diethylbarbiturate sodium 375 g
MgCl,.6H,0 1.68 g
CaCl, 028 g
D.W. 2,000 ml

Autoclace at 1210C 20 min. and store at 4OC

Normal saline
NaCl 85 g

D.W. 1000 ml

3% iaEeAUANnY (3% Sheep erythrocyte suspension)
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1. History taking 2. Clinical examination
| |
(Live) (Dead)
3. Serological test (Feces)
|
) (T) 4. Necropsy
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E E 6. Bacterial 5. Histopathological
E E isolation observation
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Diagnosis
) (+) (+) )



