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Abstract Marek & disease (M D), reticuloendotheliosis ( RE) and avian leukosis ( AL) are the
most common tumors in chickens. A rapid differential diagnosis protocol and a detection kit for
avian tumors, which based on multiplex PCR technique was developed. Tumor/suspect tumor
samples of 685 chickens and turkeys from 202 flocks in Guangxi and samples of 175 chickens
from 38 flocks in Anhui were detected by using the diagnosis kit and the protocol. And 644
chickens from 154 flocks with immunosuppressive diseases collected from Guangxi, Anhui,
Henan and Shandong were also detected. MD was the most common tumor in the survey
(57. 1% and 28. 20 positive of the birds with tumors and immunosuppressive diseases,
respectively ); RE was the second common one (11. 84% and 7.4%6 , respectively) and then
was AL (5. 4P and 4. 1% , respectively). Dual, triple and multiple infections were common
in the birds detected (16.2% and 35.9% positive of the birds with tumors and
immunosuppressive diseases, respectively). The results demonstrated that our detection kit
and the protocol was a simple, rapid, inexpensive and reliable tool for the differential diagnosis

of avian tumors. They will play an important role

in epidemiological investigation, detection of

- 20050104 vaccine contamination with REV and ALV, and
# 20050117 veterinary quarantine for avian tumors and
(1962-), immunosuppressive diseases.
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Fig. 1 Results of PCR specificity test among avian
tumors
1. CV 1988(M D ): 2. CVI98(ALV ): 3. CVI988(RE
); 4 MD (MD  ):5MD (ALV
); @M D (RE ); 7. pUCI9DN A Msp!l( Hpa2)
Marker; 8. RE (RE ); 9. RE (MD
); 10. RE (ALV ); 11. ALV (MD
); 12. ALV ( ALV ); 13. ALV
(RE )
1.CVI98 ( MD primers); 2 CVI988 ( ALV primers);

3. CVI988 ( RE primers); 4. MD post. (MD primers); 5:MD
post- ( ALV primers); 6. MD post.
7.pUCI9DNA Mspl ( Hpa2) Marker; 8 RE post- ( RE
primers); 9. RE post. (MD primers); 10. RE post. ( ALV
primers); 11 ALV post. (MD pimers); 12. ALV post.
(ALV pimers); 13. ALV post. (RE pimers).
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Fig. 2 Results of triple PCR test for avian tumors
1, 7.pUCI9DNA Mspl ( Hpa2) Marker; 2. GA; 3. CV 1988;
4. REV; 5. ALV; 6. REV+ MDV; 8. MDV+ ALV; 9,10. REV
+ ALV; 1. MDV+ REV+ ALV.
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Table 1 Positive rates of avian tumors in birds tested in
Guangxi and Anhui

M D% ) RE(% ) AL(% )
Flock Bird Flock Bird Flock Bird
72. 87 57. 17 23.48 11. 84 12. 96 5. 47
(180/247) (565/988) (58/247) (117 /988) (32/247) (54/988)

/ . Data in brackets are positive number /total
number tested
2 3

Table 2 Incidence rates of avian tumors in the positive birds
in Guangxi sample

M D% ) RE(% ) AL% )
Flock Bird Flock Bird Flock Bird
93. 13 98. 42 28.75 17.72 17. 50 10. 07
(149/160) (445/457) (46/160) (81 /457) (28/160) (46/457)
/ . Data in brackets are positive number /total

number tested.

3 .
Table 3 The single and multiple infections of avian tumors

Positive rates (% )

Avian tumors

Flock Bird

MD 40.30(81/201) 48, 90(334/683)
Sngle  pp 0(0/201) 1. 17(8/683)
infection

AL 1.49(3 /201) 0. 88(6/683)

MD+ RE 19.90(40/201) 10. 40(71/683)
Dual MD+ AL 9.45(19/201) 7. 04(34/683)
infection

MD+ RE AL
Triple 2.99(6/201) 0. 87(6/683)
infection

/ . Data in brackets are positive number /total
number tested.
4
Table 4 Incidence rates of avian tumors in birds of different
ages in Guangxi sample

o

5
Table 5 Detection rates of different visceral organs in the

birds tested in Guangxi sample

Org ans MD(% ) RE(% ) AL(% )
Liv er 40.84(136/333) 11. 34(11/97) 18 81(19/101)
Spleen 60. 82( 118/194) 11. 34(11/97) 15. 15(15/99)
Kidney 60.26(91/151) 9. 78(9/92) 8.05 (7/87)
Prov ent riculus 68.97(120/174) 21. 88(21/96) 7. 78(7/90)
/ . Data in brackets are positive number/total

number tested-

6

Table 6
immunosuppressive cases

Infections of tumor virus and other pathogens in

Positive

rates of bird(% )

Positive rates

of flock (% )

Avian tumors

MDV 32 41(35/108) 16. 61( 107/644)
ALV 8. 33(9/108) 2. 8(18/644)
REV 12 96( 14/108) 4. 19(27/644)
CIAV 7. 22(78/108) 28. 83( 186/644)
IBDV & 60d) 24. 58(18/73) 52(52/100)
MDV+ CIAV 15. 14(43/284)
REV+ CIAV 1. 41(4/284)
MDV+ IBDV 0. 95(2/211)
CIAV+ IBDV 10. 9(23/211)
CIAV+ MDV+ REV 4. 93(14/284)
MDV+ ALV+ CIAV 1. 76(5/284)
MDV+ CIAV+ IBDV 3.32(7/211)
MDV+ ALV+ IBDV 0. 47(1/211)
MDV+ CIAV+ REV+ ALV 1. 06(3/284)

/ . Data in brackets are positive number/total

number tested.

7 MD
Table 7 Detections of immunosuppressive viruses in the MD
positive birds

M D(% ) RE(% ) AL(% )
Age Flock Bird  Flock Bird  Flock Bird
=600 9291  79.48  26.43 1417 1571 616
(131/141)(395/497) (37/140) (69/487) (22/140) (30/487)
<60 3247 1475 17.42 6 12 9. 84 8 16
(25/77) (62/356) (9/61) (12/196) (6/61) (16/196)
/ - Data in brackets are positive number /total
number tested
5 , MD RE )
) AL o
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Positive Total Total
Co-infections rates positive multiple
(% ) (% ) infection
(%)
38 46 55.97  78.62
MD+ AL (30/78) (98/159)(125/159)
Dual 385
infection g
MD+ RE (3/78)
35.22
MD+ CIA (56/159)
513 19.5
MD+ Al+ CLA
Tiiple (4/78) (31/159)
infection 11. 95
MD+ RE+ CIA (19/159)
MD+ IBD+ CIA (g'/gg)
MD+ REO+ CIA (218)
MD+ RE+ Al+ CIA 3 14 3 14
Quadruple y y
infection (5/159) (6/159)
/ . Data in brackets are positive number/total
number tested.
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Table 8 Results of detections for tumors by PCR and DNA
Dot-hybridization
PCR
Dis eases PCR detection (% ) Dot-hybridization detection(% )
M D 81. 9( 8 /105) 77. 1(54 /70)
RE 53.3(56/105) 27. 1(19 /70)
/ . Data in brackets are positive number/
total number tested
9 PCR
Table 9 The comparison of PCR and DNA dot -

hybridization for tumors diagnosis

PCR
Compare items PCR detection Dot-hybridization
Duration *h > 20h
Procedure Automatic Manual '
Instruments needed More Less
Sensitivity Very high High
Application Mass samples Mass samples
40 , )
Cost of detections 81. 36 143
(40 samples, Yuan)
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