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Ministry of Agriculture and Food Economy

 

Chief Veterinary Officer

 

of 30

th

 December 1998

 

Ref. No WETz.III.4643/diagn. 

–

 4/98

 

 

concerning the laboratory testing of classical swine fever

 

 

 

In order to standardize the rules of laboratory t

esting by the Veterinary Inspection the 

following is resolved:

 

 

§ 1

 

 

The State Veterinary Institute, Swine Disease Department and veterinary hygiene departments 

will carry out testing to determine classical swine fever according to the rules laid down in t

he 

appendix attached hereto developed by Zygmunt Pejsak, Prof. Ph.D.

 

 

§ 2

 

 

The Instruction No 61/90 of the Ministry of Agriculture and Food Economy of 6

th

 June 1990 

Ref. No WETz.gsp.8662/zhw

-

7/90 on the seroneutralisation with the use of 

immunofluorescent 

reaction in the diagnosis of swine fever.

 

 

§ 3

 

 

The Instruction comes into force on 15

th

 January 1999. 

 

 

Chief Veterinary Officer

 

 

/

-

/

 

Andrzej Komorowski
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concerning the laboratory testing of classical swine fever


In order to standardize the rules of laboratory testing by the Veterinary Inspection the following is resolved:


§ 1


The State Veterinary Institute, Swine Disease Department and veterinary hygiene departments will carry out testing to determine classical swine fever according to the rules laid down in the appendix attached hereto developed by Zygmunt Pejsak, Prof. Ph.D.


§ 2


The Instruction No 61/90 of the Ministry of Agriculture and Food Economy of 6th June 1990 Ref. No WETz.gsp.8662/zhw-7/90 on the seroneutralisation with the use of immunofluorescent reaction in the diagnosis of swine fever.


§ 3


The Instruction comes into force on 15th January 1999. 


Chief Veterinary Officer


/-/


Andrzej Komorowski


Zygmunt Pejsak


State Veterinary Institute in Puławy


Guideline on Carrying Out Laboratory Testing of Classical Swine Fever


A. SAMPLING MATERIAL FOR TESTING


1. For virus isolation and antigen detection, tonsil tissue is considered essential. Samples of kidney, spleen and ileum, together with retropharyngeal, parotid, and mesenteric lymph nodes should also be collected. Each sample of the tissue should be placed in a separate plastic bag and labelled. The samples should be transported and stored in leak-proof containers. They should not be frozen but kept cool at refrigerator temperature and tested within 24 hours from sample taking.


2. Blood samples for the isolation of virus from whole blood, serum or leucocytes should be sampled from swines showing the signs of fever or other disease symptoms. To prevent clotting an anticoagulant EDTA or heparin should be added. The samples shall be kept in cool, best in a refrigerator and have them tested without a delay. To isolate the virus it is also possible to use the serum sampled from suspect animals in the above mentioned period.


3. Blood samples for sero diagnosis should be taken from animals which have recovered from suspect infection and from sows known to have been in contact with infected or suspect cases of classical swine fever virus (CSFV). In such suspect holdings all of the first 20 suspect or in-contact animals, and 25 % of any additional animals, should be sampled. In order to ensure a high probability of detection of antibody induced by swine fever virus, samples should be collected from each unit of the holding at this level. 


B.
LABORATORY DIAGNOSIS OF CLASSICAL SWINE FEVER



The basis in the laboratory diagnosis of classical swine fever (CSF) is the detection of virus antigens or the virus.


If obtained results are dubious then tests shall be repeated using the same samples. Additional samples should be taken fro the same sources if the existence of disease is still suspected.



The serological reaction is used only as an aid when classical swine fever is suspected. If no virus antigen has been detected, or no virus was isolated from swines suspected to have classical swine fever (CSF) or from the material coming from holdings that were in contact with CSFs cases then it is purposeful to carry out serological testing. For serological testing one should use the blood serum taken from sick animals or from the animals that were in contact with the suspicious animals.


1. DEMONSTRATION OF VIRAL ANTIGEN 


For the demonstration of viral antigen in organ tissues, the direct immunoenzymatic or immunofluorescence techniques shall be applied to thin cryostat sections (up to five microns) of tonsils and tissues of other organs as specified before. As a diagnostic reagent one should use the polyclonic serum containing antigens for CSFV, stained with fluorescein or fluorochrome, an enzyme or bionin.


Hyperimmunised serum should originate from swines that are free from infection or should be prepared from swine serum free from any antigens that could impact the quality or reaction specifity.


Fluorescein conjugated immunoglobulin prepared from swine fever hyperimmune pig serum shall have (according to European Union requirements) a minimum working titre of 1/20 as determined in swine fever infected cell cultures and confirmed by check tests on tissue sections. The working dilution of the conjugate shall combine a maximum of brilliance with a minimum of background staining; 


To detect CSFV antigens in whole blood (with EDTA or heparin added) in plasma, serum, leucocytes or organs ELISA antigen test kits may be used.


1.1. Carrying out of immunofluorescent test


1. If the material was delivered in fresh condition it should be chopped into cubes with sides of 1 cm and freeze in dry ice. In such condition the material may be stored for approximately 3 months.


2.  Remove fat from basic glass (from white glass) by immersing it into ethanol and they by drying it.


3. From individual slices prepare cryostat sections 5 µm thick and put them on the basic glass in the quantity sufficient that from each slice 2 glasses could be stained with positive conjugate and one with negative.


4. Thus made preparations should be dried at temperature +40C for 30 minutes.


5. Dried preparations should be strengthened in acetone at temperature of -150C, then dried again at room temperature (acetone must evaporate completely).


6. Preparations should be rinsed twice with PBS solution, then should be immersed into fresh buffer for 10 minutes. Thus made preparations should be drained and left until they get dry.


Note: for further processing preparations thus prepared may be stored in humid chamber at temperature of +40C for 3 days.


7. Preparations should be covered with conjugate and place in humid chamber under covering at temperature of +370C for 1 hour.


8. Rinse preparations delicately, twice with buffer and then immerse into fresh buffer for 10 minutes. After that the preparations should be rinsed shortly with distilled water.


9. Preparations should be slightly dried and on still humid preparations put a mixture of glycerol with phosphate buffer (9 + 1) and cover with covering glass. Thus made preparations may be viewed immediately. They may be also stored for 4 weeks at the temperature of +40C.


10. Preparation Evaluation


Specific fluorescence, which indicates the presence of the classical swine fever  antigen occurs as clear light green cytoplasmatic fluorescence of various cells. The nuclei of cells remain unstained and they are black. In the preparations from animals infected artificially with virulent virus the shining effect is intensive with clear brilliance, while in the field samples the shining effect may be weaker to doubtful.


11. Final remarks


When performing the above reaction one should take into consideration the consanguinity of CSFV antigen with the Bovine Virus Diarrhoea of sheep and virus of BVDV and related option of the results that are wrongly positive. Thus, in justified cases e.g.  breeding bovine and swines in immediate neighbourhood to exclude or confirm each positive result by performing immunofluorescent test with the application of monoclonal atibodies differentiating infections with CSFV, BVDV and BDV.



The rules of differentiating pest viruses using monoclonal antibodies:


a) testing technique is identical as in the case immunofluorescence with conjugate based on polyclonal antibodies,


b) only monoclonal antibodies that were officially recommended by EU reference laboratory should be applied,


c) the antibodies should be grouped into sets in line with the following criteria:


		Set No 

		Specificity



		1


2


3


4

		All pest viruses


All CSF viruses


CSF virus strains from vaccine


All BVD/BD viruses






Each set may contain either single monoclonal antibodies or a mixture of monoclonal antibodies provided that the spectrum of specificity of the mixture will meet the above parameters. 


d) the results are interpreted as follows:


		Set

		Interpretation



		1

		2

		3

		4

		



		+

		+

		-

		-

		CSFV +



		+

		+

		+

		-

		CSFV strain from vaccine



		+

		-

		-

		+

		BVDV/BDV+



		+

		-

		-

		-

		



		+

		+

		-

		+

		Virus not classified



		+

		+

		+

		+

		Further tests required



		-

		-

		-

		-

		





I.2.
Antigen ELISA test (Ag ELISA)



In Poland the following Ag ELISA have been admitted to use:


a) SERELISA HCV Ag Mono Indirect, produced by SYNBIOTICS Europe (former Rhone Merieux), Lyon, France


b) CHEKIT CSF-VIRUS-II, produced by Dr Bommeli AG (Hoechst Roussel Group), Bern, Switzerland.


These tests should be performed following closely producers’ recommendations.


II. VIRUS ISOLATION AND DETECTION USING IMMUNOENZYMATIC TEST (PLA)



The rule of making a reading is based on in vitro growing the bacteria on a sensitive cell culture (PK-15 or SK6) and then detection of its presence using an antiserum, specific conjugate stained with peroxidase  and finally appropriate substrate allowing to detect the presence of virus in cytoplasm of contaminated cells.


II.1.
DETAILED TESTING PROCEDURE


CSFV contamination sensitive cell cultures should be run according to generally accepted rules. Passing and growing of a reference CSF virus strain may be performed in accordance with methodology specified in the „Guidelines on the performance of immunoenzymatic tests in diagnostic of classical swine fever (Puławy, 1993).


1. Reaction performance


1.1. Buffers and reagents


a)
buffer for rinsing


NaCl



8,85 g


Tween 80


0.5 ml


distilled H2O 


max. 1000,00 ml


(pH 7.6 – to be determined using saturated Na2HPO4 solution)


b)
buffer for diluting conjugate/serum


NaCl



2,95 g


Tween 80


1.0 ml


distilled H2O 


max. 100,00 ml


(pH 7.6 – to be determined as above)


c)
strengthening buffer 


30% solution of acetone in physiologic saline with pH 7.2


d)
acetate buffer


A.
CH3COOH


0,286 ml



distilled H2O

   max. 100.0 ml


B.
CH3COONa x 3 H2O

    1,36 g


distilled H2O

   max. 200.0 ml


buffer A should be added slowly and carefully to achieve pH 5.0 (keep it refrigerated).


e)
substrate


3-amino-9-ethylcarbazole (Sigma A 5754)

2 mg


should be diluted right before the use in 0.3 ml of N,N-dimethyl-formamide (Sigma D 4254) and then mix with 5,0 ml of acetate buffer (see letter d); just before pouring into wholes of the plate add 50 µl 3% H2O2


f)
high value swine serum immunised with Cellpest vaccine and then contaminated with virulent Washington strain of CSF virus (can be purchased at the Swine Disease Department, State Veterinary Instiute in Puławy); working-dilution 1: 100 or 1: 200 depending on titre, in the buffer for dilutions (see letter b)


g)
conjugate


rabbit serum stained with horseradish peroxidase oriented against swine IGG (RAS – Rabbit Anti-Swine Immunoglobulins/HRPO, P. 164, produced by DAKO A/S Denmark); working-dilution 1:100


1.2.
Preparation of material for testing



A day before test performance one should prepare separately ground tonsils, spleen, kidneys and possibly lymph nodes of diagnostically killed or dead animals, however, with the latter the virus can be detected if the time elapsed from the moment of death until delivery of samples for testing has not exceeded 2 days. It is also allowed to prepare a common grounded sample of all mentioned organs. The homogenisation should be performed in line with the rules specified by Larski (Animal Disease Virus Diagnosis, PWRiL, Warsaw 1992).



To isolate CSFV one could also use whole blood with EDTA or heparin added (fresh or subjected to one freezing-defreezing cycle), leucocytes, plasma or serum take from swines according to the rules specified at the beginning.


1.3.
Test performance


a) Operational procedure


· defreeze and spin-off the grounded material (3000 rpm for 20 min. at temperature 100C);


· from individual supernatant liquids from spinned-off grounded material make a series of dilutions 1:5, 1:10, 1:100 and 1:1000 in tubes using PBS or Eagle liquid (without serum);


· prepare 8 consecutive tenfold higher reference virus dilutions (in tubes, PBS or Eagle liquid without serum);


· prepare PK-15 or PK-6 cell suspension in Eagle liquid with 10% of serum added,


required concentration – 150 000 cells in 1 ml


· pour 100 µl of suspended cells into every whole of the plate 


· pour 50 µl of the tested material into each hole starting with 1:1000 dilution in D row, in columns 1-2-3 and/or 4-5-6 (in H row in the same columns), then (without replacing tip) 1:100 dilution in C row – columns as above (or in G row in the same columns) etc. until reaching 1:5 dilution in A (or E) row – columns as above.


· pour 50 µl of prepared dilutions of the reference virus (positive control)  into each whole starting with the 10-8 dilution in H row (columns 7,8,9), and ending with 10-1 dilution in A row (this method allows to pour all dilutions without changing a tip).


· pour 50 µl per whole of Eagle liquid (without serum) into wholes containing only non-contaminated cells, representing test control (columns 10, 11, 12).


· the covered plates should be incubated in 4-5% CO2 atmosphere at temperature of 370C for 48-72 hours.


b) Strengthening


· decant liquid


· pour strengthening buffer (100 µl per whole) into each whole for a very short time


· decant buffer,


· pour into each whole again the strengthening buffer (volume as above) and leave it for 10 minutes at room temperature


· decant buffer and drain the plates


· plates should be dried under the lamp with ordinary bulb (distance from the plate approx. 10 cm) for 2-3 hour; once plates have been dried they may be subjected to colouring  or may be stored at temperature –200C w leak-proof foil bags for 2 months.


c) Staining 


· pour 50 µl of appropriately diluted positive serum into each whole (see point 1.1 f)


· incubate the plate under the lamp (as above) for 20 minutes.


· decant serum and rinse the plate 3 x 5 minutes in rinsing buffer (250-300 µl per whole) 


· decant buffer from the last rinsing and drain the plate


· pour 50 µl of appropriatel7 diluted conjugate (see point 1.1. g)


· incubate the place under the lamp (as above) for 20 minutes


· decant conjugate and rinse the plate following the methodology specified in point 1.1. e)


· pour 50 µl of the substrate solution into each whole of the plate;


· incubate the plate under the lamp (see above) for 15-20 minutes i.e. until clear staining effect is visible (but no too long, since it is quite easy to overstain and to get too dark background colouring)l


· after incubation the reaction should be stopped by pouring 100 µl of physiological saline into each whole of the plate (to be consise: pour- decant)


· pour 100 µl per whole pour again physiological saline; when the reaction has come to a halt results should be read.


d)
Reading



Test results can be read using a reversed microscope with 50-100 times magnification.


2.
Interpretation of results 



The tested sample is positive if, at least, in one out of 12 wholes in which the material was tested, brown-red deposits i.e. complexes of virus antigen with specific antigens have been found out. The deposits are located in cytoplasm of PK-15 contaminated cell, giving them brown-read colour. Cell nuclei remain unstained. The described picture allows to say that: in the material delivered for testing the presence of classical swine fever virus was detected on teh basis of immunoenzymatic test (PLA).


The material is negative when in none of the wholes where it was incubated with PK-15 or SK6, no deposits described above were found out and their appearance does not differ from control – non-contaminated ones. The obtained results provide sufficient grounds to say that  in the material delivered for testing the presence of classical swine fever virus was not detected on the basis of immunoenzymatic test (PLA).


2. Closing remarks


Testing should be abandoned if it has been found out that the sent-in biological material does not guarantee of obtaining objective results.


III.
DETECTION OF ANTIBODIES FOR CLASSICAL SWINE FEVER VIRUS


The detection of neutralizing antibody in blood samples is carried out to assist in the diagnosis of swine fever in holdings containing pig showing clinical signs of the disease or in pigs believed to have had contact with infected pigs. The serological reactions come useful in cases where swines were infected with CSFV with low virility. It is vital that sero reactions are read carefully in final phases of swine fever. Given the immunosuppressive properties of CSFV the presence of antigens in serum can be detected only after 4 weeks after the infection. The serological testing may be carried out for the purposes of surveillance or for surveys in herds of unknown status. For that reason blood serum samples have to be tested with seronutralisation reaction (SN) or ELISA.



Given that CSFV is not a cytopathic virus it will be necessary to use the index system displaying the reaction results. The most widely applied conjuge called peroxidase and substrate showing in the form of virus + immunocomplexes specific antibodies. This specific kind of SN reaction is called NPLA test (neutralising peroxidase-linked assay).



All testing procedures must yield satisfactory results when used jointly with the reference raw materials supplied by the Reference Laboratory.


III.1. SEROLOGICAL REACTIONS


1. Performance of NPLA reaction


The reaction is based on the determination of the limit value of neutralisation of 50% of antibodies. Cultures are contaminated with a mixture of diluted serum and fixed amount of virus after defined incubation period at 370C. The results are based on proving that no virus replication took place that could be detected using enzymatic system.


The NPLA reaction is carried out in analogous fashion to the PLA test described above. The only essential difference is the fact that sera in which swine fever antibodies are looked for are diluted 1:5 – 1:640 (when the serum titre is important for us) or only one basic dilution is prepared e.g. 1:25 and then 50 µl is poured 2-3 times into wholes of the microplate. The same volume of 100 TCID10/50µl reference strain with known titre is added and then microplates are incubated in thermostat with CO2 flow. Then 100 µl of cells suspended in growth broth is poured into all cells. The microplates are incubated for 2-4 days in thermostat and then they are strengthened and stained in the analogous manner to PLA test.


The results are determined at such level at which with a certain serum dilution the half of infected cell cultures do not show any specific reaction.



The virus neutralisation titre higher or equal to 1:10, with clinical and epizootical evidence characteristic for CSF is decisive for confirming the suspect disease in the herd. The titre higher or equal 1:10 without clinical and epizootical evidence provides grounds to suspect the disease and indicates the necessity to carry out further reconnaissance testing.


2.
Immunoenzymatic test (ELISA)


As additional tests the blocking or direct competitive techniques may be applied.



It is advisable that the tests used should minimise the cross reactions with anti-BVDV or anti-BDV antibodies. However the testing system must also secure the detection of CSFV infections at all stages of immunological response to infection.



The sensitivity of ELISA test should be sufficient to detect each positive serum, in seroneutralisation test (NPLA) as well as reference positive serum recommended by EU Reference Laboratory for CSF.



The ELISA testing procedure may be applied only for the serum or plasma samples coming from single swines.



If the result is positive then the same result interpreting are applicable as in the case of NPLA test.



