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AGENDA & LIST Of PARTICIPANTS





1) Programme:





Friday afternoon: 


1) Short welcome introduction 


2) Scientific meeting: Presentation of first results: 


- Partner 2: Titrations of reference strains and pathogenicity testing, testing for contaminants: Dr T. van den Berg


- Partner 3: Titrations, pathogenicity & antigenic typing: Dr N. Eterradossi


- Partner 1: Sequencing: Dr K. Zierenberg


Summary and discussion about reference material


- Prof. Islam: IBD in Bangladesh & PCR for CAV contamination


- Dr R. Raue: PCR for Adeno's


3) Business meeting: Prof. H. Müller: Scientific & financial reports


4) Demonstration of CAM Inoculation as performed in AFSSA: Dr D. Toquin


5) Dinner together at the "Salons de l'Atalaïde", very nice & 'atypical' Belgian restaurant 





Saturday morning:


1) Presentation and planning of future activities:


- Task 1: Selection and characterisation of reference material: next steps: partner 3


- Task 2: Genomic data bank: partner 1


- Task 3: Pathogenesis: partner 2


2) Specific topics: Prof. H. Müller: Back passages of small plaques of IBDV


3) Transfer of material and technology to China. New associated partners. Relationships with Chinese and associated partners.


Next steps & deadlines


5) Short visit of the website of our INCO-DC Action hosted by Dr Wallace Lim


6) Short (depending on time left) visit of VAR's labs and facilities.


7) Concluding remarks





Quick lunch 





Saturday afternoon: Social programme


1) James ENSOR exhibition: famous (and foolish) Belgian painter


2) Belgian Strip Cartoon Centre: very nice 'art nouveau' architecture


3) Walk in Brussels: Grand-place, Sablon, Galeries de la Reine, cathedral of St Michel & Gudule …


4) Dinner together by "Vincent" , typical old Belgian restaurant.
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SCIENTIFIC MEETING: 


PART 1: Presentation of first results





Partner 2: Dr T. van den Berg 


Titration of reference strains, first pathogenicity trials and testing for the absence of contaminants





a) Preparation of reference material


As determined in the flow chart of the work to be performed prior to the first regional meeting, strains 849VB and Cu1wt were prepared according to the procedures described in the report of the opening meeting. A new stock of each virus was prepared by inoculating 12 5-week-old SPF chickens by eye-drop and nasal route. On day 4, the surviving birds were killed and all bursae were harvested and resuspended (w/v) using an ultraturax (Janke & Kunkel) in sterile PBS containing penicillin & streptomycin. After freeze-thaw, bursal suspensions were homogenised in Arklone. Upper liquid phase was harvested and treated by overnight chloroform inactivation of enveloped viruses. After centrifugation, the upper aqueous phase was adjusted to 15 ml and transferred in sterile vials of  0.5ml each for lyophilisation. Twenty-four vials of each virus were then sent to partner 1 for distribution.


The two strains were then titrated on 10 days old Lohmann-Valo SPF chickens eggs using the allantoïc inoculation route as used in the laboratory for titration of very virulent IBDV, but using 7 eggs for each dilution and a modified Reed-Muench formula for the calculation of the titers. 


The titres obtained were 103,36 EID50/ml for strain 849VB and 102 EID50/ml for strain Cu1wt. This represented a diminution of the titre of about 2 log compared to  the current preparations obtained in the lab (10% w/v suspension followed by Arklone extraction. 





b) Titration of reference strains


Strain�
Origin�
Date of reception�
Source�
�
849VB�
Belgium, 1989�
In hand�
Partner 2�
�
Harbin�
East China, 1992�
July 99�
Partner 4�
�
He1�
Middle China, 1997�
July 99�
Partner 5�
�
GX�
South China, 1996�
July 99�
Partner 6�
�
HK46�
Hong-Kong, 1994�
July 99�
Partner 7�
�
CJ801�
China, 1980�
July 99�
Partner 7�
�
Cu1wt�
Germany, 1976�
In hand�
Partner 1�
�
96108�
France, 1996�
August 99�
Partner 3�
�
Faragher 52/70�
UK, 1976�
August 99�
Partner 3�
�
Three vials of lyophilised strains Harbin, He1 and GX were received but strains Harbin and GX were difficult to resuspend and no homogeneous suspension could be obtained for these strains. They were tested by the in embryonating eggs by the AS route. Titres obtained were: for strain He1: 105,78 EID50/ml; strain Harbin: 102 EID50/ml and strain GX: 102.2 EID50/ml


It was therefore decided to prepare new stocks of strains Harbin and GX by inoculating 12 5-week-old SPF chickens. A first challenge with strain He1 was performed on 28 5-week-old SPF chickens using 2 x 103 EID50. It induced 17/28 (60%) mortality 7 days p.i.


Strains HK46 and CJ801 were received from partner 7. Strain CJ801 had first to be propagated on 12 5-week-old SPF chickens. New stocks of viruses were then send to AFSSA-Ploufragan. They were titrated by the AS route and a titre of 104EID50/ml could be calculated for strain HK46 while the titre for CJ801 could not be established as death pattern of embryos was erratic.


In concertation with N. Eterradossi, a focus was then made on 4 strains which were tested in parallel in both labs: strains Cu1wt, 52/70, GX and 96108.


Strain / route�
AS�
CAM (VAR1)�
CAM (VAR2)�
CAM (AFSSA)�
�
Cu1wt�
104.93EID50/ml�
107.78EID50/ml�
108.17EID50/ml�
10 6.7EID50/ml�
�
GX�
105.5EID50/ml�
107.21EID50/ml�
107.81EID50/ml�
107.87EID50/ml�
�
52/70�
102.79EID50/ml�
106.78EID50/ml�
107.21EID50/ml�
104.88EID50/ml�
�
96108�
105.2EID50/ml


105.07EID50/ml�
n.a.�
n.a.�
106.46EID50/ml�
�
VAR1= titre calculated with the VAR formula: t = (1/d) + 10 r (n/N + ½)


VAR2 = titre calculated with the AFSSA formula


n.a. = not available yet





Pathogenicity testing (using titres obtained by CAM (VAR2)


Strain�
Dose�
Mortality�
�
Cu1wt�
2 x 103 EID50�
15/28 (53%)�
�
GX�
2 x 103 EID50�
9/28 (32%)�
�
52/70�
2 x 103 EID50�
10/28 (35%)�
�



Testing for the presence of contaminants in CEH cultures


None of the strains presented any cytopathic effect after 1 passage in CEH cultures.





Discussion


Several variation in the preparation procedures have been observed between the different laboratories like homogenisation, chloroform extraction and lyophilisation.


The CAM route of inoculation is between 102 and 103 more sensitive than the AS route. This is in accordance with the work of  Hitchner (1971). The AS route should not be used for titration of classical virulent strains as results are highly variable and ELD50 is difficult to establish. But, in accordance with the work of Takase et al. (1996) constant lethality in embryos by either route could be used as a characteristic by which vvIBDV could be differentiated from classical IBDV. Further investigations will be necessary to determine the usefulness of the AS approach.


Using the CAM route, some differences in the titres were observed between VAR and AFSSA. This could be related to the calculation formula in the 2 lab (Karber in VAR, Reed-Muench in AFSSA). Although these variations are poorly significative (max 1 log), it was decided to use Reed-Muench in the future. The only significative difference was observed for strain 52/70 what could be reminiscent of the work of Takase, showing less reproducible titres for classical virulent IBDV strains. Further experiments are needed to investigate these hypothesis.


Mortalities on 5-week-old chickens were not important, especially for the strain GX reported as vvIBDV. This can be indicative of a dose effect of the challenge, the precision of the calculation method allowing a variation of 1 log. In order to work in the plateau of the curve of mortality, it was decided to use a standardised dose of 105EID50 for the challenge for the further experiments.


References:


1) Hitchner SB (1970) Infectivity of infectious bursal disease virus for embryonating eggs. Poultry Science 49 (2):511-516.


2) Takase, K., Baba, G.M., Ariyoshi R. & Fujikawa H. (1996). Susceptibility of Chicken embryos to highly virulent Infectious Bursal Disease Virus. Journal of Veterinary and Medical Science, 58 (11): 1129-1131.








Partner 3: Dr N. Eterradossi 


Antigenic characterization of the INCO-DC “ first round ” IBDV strains using a monoclonal antibody (Mab)-based antigen capture (AC) - ELISA








N. Eterradossi, G. Rivallan and D. Toquin, AFSSA-Ploufragan, Unité de Virologie, Immunologie et Parasitologie Aviaires et Cunicoles (VIPAC), BP53, 22 440 Ploufragan, France








Material and Methods:


Mabs : The Mab-based AC-ELISA relies on a panel of eight anti-IBDV neutralizing Mabs which probe at least four different VP2 epitopes. The Mabs have been prepared following immunization of mice with the Lukert strain of IBDV, and their properties have been described previously [Eterradossi et al., 1997a]. The binding of Mabs 3 and 4 critically depends on the 222P-223G VP2 amino acid (aa) pair (VP2 first major hydrophilic peak A), that of Mab 5 seems to depend on the 249Q aa (VP2 first minor hydrophilic peak), whereas the binding of Mabs 6 and 8 depends on changes from positions 318 to 324 (VP2 second major hydrophilic peak B). Critical aa for the binding of Mabs 1 and 9 have not been identified so far.


AC-ELISA : ninety-six-well polystyrene ELISA plates are coated with a chicken anti-F52/70 serum diluted 1/40 000 in PBS. They are then saturated with blotto-tween. Freon-clarified bursal homogenates are incubated for one hour with the coated plates, so as to allow for the capture of the vitus antigens by the polyclonal antibodies. It is believed that this procedure widens the antigenic range of IBDV strains that can be captured, compared with assays in which capture depends on a Mab. The complete Mab-typing assay may be performed in three days provided a sufficient amount of infected material is submitted (two to three infected bursae sampled from acutely diseased birds). Testing requires two steps:


	Calibration of the captured antigen : Serial two-fold dilutions of the submitted infected homogenates are captured in comparison with an uninfected control homogenate. The captured antigens are evidenced with mouse polyclonal anti-F52/70 antibodies, followed by a goat anti-mouse IgG alkaline-phosphatase conjugate and P-Nitrophenyl phosphate disodium as a substrate. Optical densities (OD) are read at 405 nm. The IBDV-specific Dose / Effect curve is plotted for each virus. If this dose/effect curve exhibits a plateau for the lowest dilution of the homogenate (i.e if the AC-ELISA can be saturated), the calculation of a standardized 50 %-effect virus dose is possible, the use of which ensures that in consecutive assays performed to compare several viruses, differences in the binding of Mabs stem from true antigenic differences, and not merely from differences in the amounts of antigen. If the dose effect curve does not exhibit any plateau, then the captured dose of antigen to be used in the second step of the assay (see below) is best adjusted to a dilution yielding an OD ranging from 0.800 to 1.200, because the response of the Mabs during the second step of the assay has been shown previously to be maintained within this range.


	Quantification of Mab binding : As a second step, the standardized 50 %-effect virus dose (or the adjusted virus dose) is captured for each virus. The captured virus is detected with both the mouse anti-IBDV polyclonal and mouse anti-IBDV Mabs (n° 1, 3, 4, 5, 6, 7, 8 and 9). The appropriate controls are included for the measurement of the captured virus dose and for the evaluation of non-specific Mab binding. The percentage of reactivity of the Mabs under such conditions is calculated as following:





					OD Mab   -   OD Negative ascitic fluid


Percent reactivity = �EMBED MSDraw���  x  100


				OD Reference polyclonal   -   OD Negative ascitic fluid





Mab reactivity is hence expressed as a percentage of a reference polyclonal reagent, the higher the binding of the Mab, the higher the percentage (Eterradossi et al., 1997b).








Antigenic reactivity of INCO-DC first round strains:


The nine INCO-DC “ first round ” strains were characterized as described above (Table 1). Some were available as frozen or lyophilized bursal homogenates, other as lyophilized procucts of unknown nature.


The F52/70 and Cu1-wt strains produced very similar results : saturation of the AC-ELISA was possible with serial two fold dilutions, and the plateau of the dose effect curves was such that 50 % effect doses could be calculated (they produced ODs of 1.189 and 1.034, respectively). With these adjusted captured virus dose, both viruses proved to bind efficiently all the 8 Mabs. These results were consistent with results previously obtained. The F52/70 strain had been already studied and found highly reactive in AC-ELISA (Eterradossi et al, 1997 b), and the Cu1-M virus, a cell culture adapted derivative of Cu1-wt, had been shown to be efficiently neutralized by all the tested Mabs in virus neutralization assays performed in chicken embryo fibroblasts cultures (Eterradossi et al., 1997a). 


For the 7 other viruses, the calibration of the captured dose was more difficult to achieve in AC-ELISA. Only the Harbin and the He1 strains saturated the first step of the AC-ELISA, with a plateau which was however very low (approx 1.300 0D) compared to that observed in CU1wt and F52/70 (approx. 2.200 to 2.400). The Harbin and He1 viruses were consequently adjusted to a 50 % effect dose which is lower than usually used (approx 0.650 instead of 0.800 to 1.200 as described above). With the other virus suspensions, the captured virus dose was adjusted at the most appropriate dilution, given the results of the first step.


Whatever these difficulties may have been, all 7 viruses presented a common feature, namely no binding of Mabs 3 and 4. This finding is consistent with previous results obtained with saturating virus suspensions of the 849VB and 96108 viruses (Eterradossi et al., 1999). Only the CJ801 virus clearly exhibits other characteristic features, namely no binding of Mab 5, and an enhanced binding of Mabs 1, 6, 7 and 9. A somewhat reduced binding of Mabs 7 and 8 is observed in HK46. This finding is reminiscent of what had been more clearly observed in French vvIBDV strain 91 168. However, the 91 168 virus exhibited an aa change in VP2 hydrophilic peak B, whereas the sequence that has been published for HK46 (Lim et al., 1999) does not.





Conclusion:


The nine INCO-DC “ first round ” strains were characterized in a Mab-based AC-ELISA. The four European IBDV strains F52/70, Cu1-wt, 849VB and 96108 yielded results consistent with previous studies, F52/70 and Cu1-wt being the only viruses to bind significantly Mabs 3 and 4. The five viruses from China were more difficult to characterize, due to the fact that the available virus suspensions did not allow to saturate the the AC-ELISA in the usual way. This may be due i) to the virus supensions not being prepared in the same way or from the same material, ii) to the virus not replicating enough in the bursal tissues, as is observed with intermediate vaccines, or iii) to the viruses being so antigenically different from F52/70 that the AC-ELISA, the early steps of which are based on anti-F52/70 polyclonal reagents, does not work properly. The two last hypothesis are rather unlikely. Indeed, some of these viruses are reported to be highly virulent, a feature which is usually associated to high amounts of antigens being present in the bursa. Besides, many of the neutralizing Mabs still bind significantly to the Chinese viruses, hence suggesting that antigenic differences to F52/70 are limited. It is hence proposed that the Chinese viruses be characterized again after standardized propagation in Ploufragan. From the above described preliminary antigenic profiles, it can nevertheless be suggested that the following points be investigated i) Do all these isolates present a change in the 222P-223G VP2 amino acid pair ? ii) CJ 801 seems to be the more antigenically divergent of these strains. Does it present additional aa changes in VP2 first minor hydrophilic peak (no binding of Mab 5) and possibly in peak B (reduced binding of Mab 8) ? iii) Could the VP2 sequence of the submitted HK46 isolate possibly contain aa changes in hydrophilic peak B not present in the originally sequenced HK46 virus ?.
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Table 1 :	Antigenic characterization of INCO-DC “ first round ” IBDV strains in a Mab-based AC-ELISA. See in text the characteristics of the Mabs and the formula for the calculation of Mab reactivity.


INCO-DC strain�
Nature of sample1�
Captured dose (O.D.)�



Mab 1�



Mab 3�



Mab 4�



Mab 5�



Mab 6�



Mab 7�



Mab 8�



Mab 9�
�
F52/70�
Burs. Hom., Fr.�
46 %2


(1.189)3�
62�
68�
54�
77�
82�
102�
96�
36�
�
CU1-wt�
Burs. Hom., Fr.�
55 %


(1.034)�
68�
135�
106�
58�
116�
107�
133�
50�
�
849VB�
Burs. Hom., Lyoph.�
n.a.


(1.126)�
77�
1�
10�
82�
181�
196�
128�
68�
�
96108�
Burs. Hom., Fr.�
n.a ;


(1.045)�
83�
1�
7�
71�
185�
192�
107�
101�
�
Harbin�
Burs. Hom., Fr.�
49 %


(0.645)�
74�
1�
9�
76�
152�
175�
116�
59�
�
He1�
?,


Lyoph.�
50 %


(0.676)�
84�
1�
13�
78�
187�
182�
116�
56�
�
HK46�
?,


Lyoph.�
n.a.


(0.541)�
63�
3�
16�
70�
151�
106�
32�
47�
�
GX�
Burs. Hom., Fr.�
n.a.


(0.949)�
71�
2�
10�
80�
130�
145�
95�
40�
�
CJ801�
Burs. Hom., Fr.�
n.a.


(0.888)�
155�
2�
2�
3�
233�
239�
42�
142�
�
1 : Burs. Hom. = bursal homogenate ; Fr. = frozen suspension ; lyoph. = lyphilized.


2 : dose of captured antigen, expressed as a percentage of the maximum observed effect (plateau of the dose effect curve) ; n.a. = not applicable, due to the fact that no plateau was observed


3 : optical density measured with the adjusted captured antigen and the mouse anti F52/70 polyclonal.�
Partner 1: 


a) Dr K. Zierenberg: Sequencing of the variable domain of VP2 of the reference strains


The vVP2 sequences (amino acids 206 to 350) of strains F52/70, Cu-1wt, 849Vb, 96108,, Harbin, He1, GX and of 3 strains from Bangladesh (BD1, BD2, BD3 provided by Prof. Islam) were determined. After RNA isolation by phenol-chloroform extraction and phenol precipitation, cDNAs were amplified by reverse-transcription followed by PCR (RT-PCR). The amplimers were then purified using the Qiaquick Gel purification kit and sequenced in both directions by direct sequencing using primers at positions nt571-587 and nt1233-1250 based on the sequence of strain Cu1.


Comparison of the sequences at amino acid level showed a complete similarity between the 3 Chinese strains (Harbin, He1 and GX), the 2 classical virulent strains F52-70 and Cu-1wt and the 3 strains from Bangladesh. Strains 849VB and 96108 are identical or close, respectively to the prototype vvIBDV strain UK661. For these 2 last strains however, some differences (3 and 1, respectively) with the published sequences were observed. As the previous sequence of 849VB was obtained after cloning of the PCR fragments, this emphasised the need for direct sequencing on reference material for future work. Both virus will be resequenced in the respective labs. The corresponding sequences of strains HK46 and CJ801 will be performed shortly.





Prof. Rafiqul Islam: PCR for testing of CAV in bursal samples


The same strains were tested for the absence of CAV contamination following procedures and using primers described by Imai et al. (1998). A plasmid DNA containing CAV genome (provided by Dr Todd in Belfast) was used as positive control. Results demonstrated the absence of contamination in all samples except BD3 were a specific band of 480 bp was observed. Sensibility and specificity of the test will be investigated by further work.


Reference:


Imai K, Mase M, Yamaguchi S, Yuasa N, Nakamura K (1998) Detection of chicken anaemia virus DNA from formalin-fixed tissues by polymerase chain reaction. Res Vet Sci 64 (3):205-208. 





Dr Rüdiger Raue: Use of PCR for the identification of avian Adenoviruses


The method developed in Berlin by Drs Michael Hess and Rüdiger Raue for the identification of adenoviruses in clinical samples was presented. The presentation was the summary of 2 publications: 


Raue R. & Hess M (1998) Hexon based PCRs combined with restriction enzyme analysis for rapid detection and differentiation of fowl adenoviruses and egg drop syndrome virus. J Virol Methods 73(2):211-217.


Toro H, Prusas C, Raue R, Cerda L, Geisse C, Gonzalez C, Hess M (1999) Characterization of fowl adenoviruses from outbreaks of inclusion body hepatitis/hydropericardium syndrome in Chile. Avian Diseases 43(2):262-270.


The specificity and the sensitivity of the method were discussed (less than 1000 particles) and the opportunity to develop a more sensitive nested PCR for checking the absence of contaminant in bursal samples was evaluated in the frame of the INCO-DC project. A nested PCR approach using primers located between the H1 and H2 primers will be evaluated in Leipzig.


�
SCIENTIFIC MEETING


PART 2: Future tasks, plan for future years 





Task 1: Selection and characterisation of reference material.


Strains for the reference panel were selected according to first results, based on their reactivity in the pathogenicity testing, their antigenic profile and their sequence analysis of the variable region of the VP2 gene.


At present, four different groups could be determined:


European 849VB and 96108 strains together with Chinese strains He1, GX and Harbin.


European Faragher 52/70 and Cu-1wt strains 


BD1, BD2 and BD3 strains from Bangladesh


Strains CJ801 and HK46 


Absence of contaminantswill be further investigated by performing 3 passages on CEH. Observation of a cytopathic effect will be checked by Immunofluorescence with specific IBDV serum and nested PCR for Adenos.


Full characterization will be performed on these strains following the 3 defined criteria before considering strains for a second round of selection (included in the report of the inaugural meeting and other exotic strains). The following modifications of the protocols were considered:


Independently on the preparation procedures, the same final suspensions will be tested in both laboratories of Brussels and Ploufragan for titration in SPF eggs via the CAM route and for pathogenicity testing. This will allow the evaluation of a different genetic susceptibility as indicated by the first results.


A dose of 105EID50 will be used as infective dose for the in vivo pathogenicity testing in the future.


A complete comparison of the results of egg titrations and pathogenicity testing with strains CJ801, GX, Cu1-wt and 52/70 strains will be performed in both labs as soon as possible and, if possible, before the end of the year. This will allow the last re-adjustments before the testing of other strains and transfer of a standardized challenge model for further investigations and vaccination trials (Task 5).





Task 2: Genomic data bank


It was discussed whether amplimers should be cloned in cloning vectors and choice of primers, restriction sites and cloning vectors should be determined together in order to further assemble full length infectious cDNA and provide useful genes for expression systems. Two important points were underlined:


the absolute necessity to carry out DIRECT SEQUENCING on the fragments generated after RT-PCR on bursal homogenates. The recommended protocol should use chimeric primers like they are used by Partners 1 and 3. A strategy for the full-length sequencing of both segments with description of the primers and conditions will be proposed to all partners not later than 15th of December. Partner 1 will focus on segment 1 while partners 2 and 3 will propose together a similar approach for segment B. 


in a first step, sequencing will be optimized on the standard, well-defined reference strains. Full-length sequencing of segment A of strains He1, GX and Harbin will be performed by Chinese partners for comparison purposes.


Due to recent evolution in the cloning techniques, it seems not necessary to combine cloning and sequencing for the generation of full-length cDNA which can be used for reverse genetics purposes. A general cloning strategy will be proposed as soon as the first sequences have been accurately determined. This should include only one or 2 subcloning steps.





Task 3: Pathogenesis 


Pathogenesis can be defined as the method used by the virus to cause injury to the host with mortality, disease or immunosuppression as a consequence. These injuries can be evaluated at different levels: the host, the organ and the cell and are exacerbated in the acute forms of the disease.


The selected host of the virus is young chickens where a clinical disease occurs; while in older birds, the infection is essentially subclinical. Susceptibility of different breeds has been described with higher mortality rates in light than in heavier breeds. Inoculation of these viruses in other avian species fails to induce disease.


The target organ of IBDV is the bursa of Fabricius (BF) at its maximum development, which is a specific source for B lymphocytes in avian species. Bursectomy can prevent illness in chicks infected with virulent virus. The severity of the disease is directly related to the number of susceptible cells present in the BF; therefore, the highest age susceptibility is between 3 and 6 weeks, when the BF is at its maximum development. This age susceptibility is broader in the case of vvIBDV strains.


After oral infection or inhalation, the virus replicates primarily in the lymphocytes and macrophages of the gut-associated tissues. Then virus travels to the bursa via the blood stream where replication will occur. By 13 hours p.i. most follicles are positive for virus and by 16 hours p.i. a second and pronounced viraemia occurs with secondary replication in other organs leading to disease and death. A similar kinetic is observed for vvIBDV’s but replication at each step is amplified.


Actively dividing, surface immunoglobulin M-bearing B cells are lysed by infection but cells of the monocyte-macrophage lineage can be infected in a persistent and productive manner and play a crucial role in dissemination of the virus and in the onset of the disease. Indeed, the exact cause of clinical disease and death is still unclear but does not seem to be related only to the severity of the lesions and the bursal damage. Indeed, after infection, some birds with few bursal lesions can be found dead while others survive despite extensive bursal damage. Moreover, mortality rates are often variable and the establishment of LD50 for standardisation has always been hazardous. In addition, the narrow age range for susceptibility to clinical disease has not yet been clearly explained. Prostration (with ruffled feathers, diarrhoea and inappetence) preceding death is very similar to what is observed in acute coccidiosis and is reminiscent of a septic shock syndrome (figure 1). The macrophage could play a specific role in this pathology by an exacerbated release of cytokines like tumor necrosis factor or interleukin 6. But an intermediate role of TH cells in this pathophysiological mechanism should also be considered. Because chicken macrophages are known to be activated by interferon, this role could occur through an increased secretion of interferon as has been described in vitro after infection of chicken embryo cultures or in vivo in chicken.


Depletion of lymphoid cells in the BF after IBDV infection is due to both necrosis and apoptosis. Apoptosis, or programmed cell death, is a process where, in response to specific stimuli, cells die in a controlled, programmed manner. Many different cell species can undergo apoptosis, but immature B and T cells are particularly susceptible to apoptotic cell death. Apoptosis is usually initiated by a variety of physiological stimuli although pathological stimuli such as viral infections, can also trigger the phenomenon. Recent studies have shown that immunosuppression induced by IBDV is caused, at least in part, by apoptosis. A direct effect of viral proteins like VP2 & VP5 has been implicated in the induction of the mechanism but further investigations are needed to establish their exact role in pathogenesis and immunosuppression, notably by comparing them in strains with different virulence. On the other hand, apoptotic cells have also been observed in viral antigen-negative bursal cells reinforcing the possible role of immunological mediators in the process. An in vitro model will be developed where the reference strains will be tested according to procedures described in figure 1c.
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	c)


Mediator�
Biological or molecular test�
References�
�
Nitric Oxid (NO)�
Griess reaction �
Green et al.,1982�
�
TNF-a�
TNF-like bioassay�
Klasing et Peng, 1990�
�
Type I IFN�
In vitro neutralization test


RT-PCR�
Sekellick et al., 1994


Kim et al., 1998�
�
Type II IFN (gamma)�
HD11 macrophage activation


ELISA test�
Lowenthal et al., 1995


Lambrecht et al., 1998 & 1999�
�
IL6 = cMGF (?)�
7TD1 cell line proliferation 


RT-PCR �
Higgins et al., 1993


Leutz et al., 1989; Kim et al., 1998�
�
IL1-b�
RT-PCR�
Weining et al., 1998�
�
IL8 = 9E3/CEF4 �
RT-PCR�
Kim et al., 1998�
�
Figure 1: The septic shock syndrom or ‘cytokine storm’


a) Sepsis is a systemic clinical situation caused by toxic substances released by microorganisms during severe infection and coincides with a rapid increase in circulating levels of inflammatory cytokines such as TNF-a, IFNg, IL8 and IL6.


b) Macrophages can be activated either directly (persistent infection by IBDV) or indirectly (stimulation of T cells to secrete high levels of IFNg (which activates macrophages) and produce apoptotic mediators like NO or TNFa


Inflammatory mediators identified in the chicken with test and reference.





Recovery from disease or subclinical infection will be followed by immunosuppression with more serious consequences if infection occurs early in life. Although the immunosuppression caused by IBDV is principally directed towards B lymphocytes, an effect on cell-mediated immunity (CMI) has also been demonstrated Mechanisms like the development of suppressor cells and the impairment of helper T-cells have been suggested. This can be demonstrated in vitro by using proliferation tests or by measuring cytokine release after mitogen activation of T cells (see Figure2). Until their replacement by in vitro specific ‘recall-Ag’ stimulation tests, measurement of immune response of chicken against different vaccines after IBDV inoculation remains the best model.





�


Figure 2: Although the immunosuppression caused by IBDV is principally directed towards B lymphocytes, an effect on cell-mediated immunity (CMI) has also been demonstrated. Therefore, immunosuppression can be measured in vitro by using proliferation tests or by measuring cytokine (ChIFNg) release after mitogen activation of T cells using the HD11 biological assay or a specific capture ELISA for chicken IFNg.
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Business meeting





New partners: 


Dr Rüdiger Raue was proposed by Prof. Dr. Hermann Müller, co-ordinator of the Action and contractor, as new member of Partner 1, in replacement of Dr Hermann Nieper, who left the University of Leipzig, as administrative co-ordinator for EU partners. This was accepted unanimously.


Two requests from China have been made to Prof. H. Muller as new associated partners. These request are from:


Dr Wang, deputy Director of the National Quarantine Institute (NAQIMA)


Ministry of Agriculture, Nanjing Road 369, Qingdao 266032.


Ass. Prof. Xu Hui, Virology Laboratory Zheijang, Academy of Agricultural Sciences, Shiqiao Road, 198, Hangzhou 310021.


The two requests were accepted favourably by all participants, considering that this will represent an added value to the INCO-DC Action. 





Transfer of technology


It was discussed then on the transfer of knowledge and technology between the different laboratories and, particularly, to China. Five directions have been considered and modalities will be discussed with the Chinese partners during the next international meeting in Leipzig:


The preparation of reference material for the distribution to each partner


The establishment of a standardised challenge model for vvIBDV


The use of a capture ELISA for antigenic typing of strains. This should allow the survey of circulating strains in China and selection of particular material for further characterisation


A standardised method for direct sequencing on bursal suspensions


A quantitative ELISA for the titration of IBDV in embryonating eggs and bursal homogenate could be considered as an alternative to egg titration and chicken inoculation.





3) Problems


Several problems were encountered at three levels:


Technical problems were caused by the use of different procedures in different laboratories. This should be more standardised whenever possible.


Communication problems were the consequence of the difficulty to reach Chinese partner and to get replies. Moreover, changes in several Emails addresses were not reported soon enough. Care will be taken to this in the future.


Coordination problems in the circulation of material and information, especially with the Chinese partners. Local co-ordinators (EU & China) should take more care of this in the future.


It was decided that Prof. Dr. Muller, contractor, will send a letter of recommendations to the Chinese partners in this sense.





4) Website


The website of the INCO-DC Action has been developed and is hosted by Dr. W. Lim from Hong-Kong. A short visit was made on-line and it was concluded that this represents an excellent work already, notably with a very useful sequence data bank. 


It was suggested to include a more general presentation of the Action, by using a poster that was presented by Prof. Muller during the last International Congress of Virology, in Sydney. It was also proposed to use the website for communication purposes, with up-to-date addresses.





Deadlines


All financial and annual reports have to be sent to Prof. Dr . H. Müller not later than the 15th of November.


The European regional meeting report will be finalised as soon as possible in order to be sent to the Chinese partners before their regional meeting, which should be held on next December 1999 in Beijing.


The next international meeting will be held in 2000 in Leipzig, from May 3d to 7th 


�
PARTNER 2: INDIVIDUAL ANNUAL REPORT





a) Preparation of reference material


As determined in the flow chart of the work to be performed prior to the first regional meeting, strains 849VB and Cu1wt were prepared according to the procedures described in the report of the opening meeting. A new stock of each virus was prepared by inoculating 12 5-week-old SPF chickens by eye-drop and nasal route. On day 4, the surviving birds were killed and all bursae were harvested and resuspended (w/v) using an ultraturax (Janke & Kunkel) in sterile PBS containing penicillin & streptomycin. After freeze-thaw, bursal suspensions were homogenised in Arklone. Upper liquid phase was harvested and treated by overnight chloroform inactivation of enveloped viruses. After centrifugation, the upper aqueous phase was adjusted to 15 ml and transferred in sterile vials of  0.5ml each for lyophilisation. Twenty-four vials of each virus were then sent to partner 1 for distribution.


The two strains were then titrated on 10 days old Lohmann-Valo SPF chickens eggs using the allantoïc inoculation route as used in the laboratory for titration of very virulent IBDV, but using 7 eggs for each dilution and a modified Reed-Muench formula for the calculation of the titers. 


The titres obtained were 103,36 EID50/ml for strain 849VB and 102 EID50/ml for strain Cu1wt. This represented a diminution of the titre of about 2 log compared to  the current preparations obtained in the lab (10% w/v suspension followed by Arklone extraction. 


b) Titration of reference strains


Strain�
Origin�
Date of reception�
Source�
�
849VB�
Belgium, 1989�
In hand�
Partner 2�
�
Harbin�
East China, 1992�
July 99�
Partner 4�
�
He1�
Middle China, 1997�
July 99�
Partner 5�
�
GX�
South China, 1996�
July 99�
Partner 6�
�
HK46�
Hong-Kong, 1994�
July 99�
Partner 7�
�
CJ801�
China, 1980�
July 99�
Partner 7�
�
Cu1wt�
Germany, 1976�
In hand�
Partner 1�
�
96108�
France, 1996�
August 99�
Partner 3�
�
Faragher 52/70�
UK, 1976�
August 99�
Partner 3�
�
Three vials of lyophilised strains Harbin, He1 and GX were received but strains Harbin and GX were difficult to resuspend and no homogeneous suspension could be obtained for these strains. They were tested by the in embryonating eggs by the AS route. Titres obtained were: for strain He1: 105,78 EID50/ml; strain Harbin: 102 EID50/ml and strain GX: 102.2 EID50/ml


It was therefore decided to prepare new stocks of strains Harbin and GX by inoculating 12 5-week-old SPF chickens. A first challenge with strain He1 was performed on 28 5-week-old SPF chickens using 2 x 103 EID50. It induced 17/28 (60%) mortality 7 days p.i.


Strains HK46 and CJ801 were received from partner 7. Strain CJ801 had first to be propagated on 12 5-week-old SPF chickens. New stocks of viruses were then send to AFSSA-Ploufragan. They were titrated by the AS route and a titre of 104EID50/ml could be calculated for strain HK46 while the titre for CJ801 could not be established as death pattern of embryos was erratic.


In concertation with N. Eterradossi, a focus was then made on 4 strains which were tested in parallel in both labs: strains Cu1wt, 52/70, GX and 96108.


Strain / route�
AS�
CAM (VAR1)�
CAM (VAR2)�
CAM (AFSSA)�
�
Cu1wt�
104.93EID50/ml�
107.78EID50/ml�
108.17EID50/ml�
10 6.7EID50/ml�
�
GX�
105.5EID50/ml�
107.21EID50/ml�
107.81EID50/ml�
107.87EID50/ml�
�
52/70�
102.79EID50/ml�
106.78EID50/ml�
107.21EID50/ml�
104.88EID50/ml�
�
96108�
105.2EID50/ml


105.07EID50/ml�
n.a.�
n.a.�
106.46EID50/ml�
�
VAR1= titre calculated with the VAR formula: t = (1/d) + 10 r (n/N + ½)


VAR2 = titre calculated with the AFSSA formula


n.a. = not available yet





Pathogenicity testing (using titres obtained by CAM (VAR2)


Strain�
Dose�
Mortality�
�
Cu1wt�
2 x 103 EID50�
15/28 (53%)�
�
GX�
2 x 103 EID50�
9/28 (32%)�
�
52/70�
2 x 103 EID50�
10/28 (35%)�
�



Testing for the presence of contaminants in CEH cultures


None of the strains presented any cytopathic effect after inoculation to hepatocytes.


Discussion


Several variation in the preparation procedures have been observed between the different laboratories like homogenisation, chloroform extraction and lyophilisation.


The CAM route of inoculation is between 102 and 103 more sensitive than the AS route. This is in accordance with the work of  Hitchner (1971). The AS route should not be used for titration of classical virulent strains as results are highly variable and ELD50 is difficult to establish. But, in accordance with the work of Takase et al. (1996) constant lethality in embryos by either route could be used as a characteristic by which vvIBDV could be differentiated from classical IBDV. Further investigations will be necessary to determine the usefulness of the AS approach.


Using the CAM route, some differences in the titres were observed between VAR and AFSSA. This could be related to the calculation formula in the 2 lab (Karber in VAR, Reed-Muench in AFSSA). Although these variations are poorly significative (max 1 log), it was decided to use Reed-Muench in the future. The only significative difference was observed for strain 52/70 what could be reminiscent of the work of Takase, showing less reproducible titres for classical virulent IBDV strains. Further experiments are needed to investigate these hypothesis.


Mortalities on 5-week-old chickens were not important, especially for the strain GX reported as vvIBDV. This can be indicative of a dose effect of the challenge, the precision of the calculation method allowing a variation of 1 log. In order to work in the plateau of the curve of mortality, it was decided to use a standardised dose of 105EID50 for the challenge for the further experiments.
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