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Abstract: In order to study the pathological changes and the etiological agent of the Swine High

Fever Syndrome (SHFS) in central region of Shandong province, we diagnosed the clinical symp-
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toms and the pathological changes of 109 cases in 56 pig farms and collected 363 serum samples
from Jan. 2011 to Mar. 2012. Three viruses were detected on tissue samples by histopathologi-
cal, immunohistochemical examination and RT-PCR or PCR, including classical swine fever virus
(CSFV) ,porcine reproductive and respiratory syndrome virus (PRRSV), porcine circovirus type
2 (PCV-2). Serological tests were used for detecting prevalence of CSFV,PRRS, and PCV- 2 an-
tibody by ELISA. The results showed that all pigs suffering from high fever had been vaccinated
by Classical Swine Fever vaccines, part by Porcine Reproductive and Respiratory Syndrome atten-
uated live vaccines, but none by Circovirus vaccines. However, they had high positive rates of
antibody against CSFV,PRRSV, and PCV-2. The pathological changes mainly included acute in-
flammation in lymphoid tissues, interstitial pneumonia and viral encephalitis, and the occurrences
were respectively 92. 3%, 76. 1% and 66. 1%. The pathogenetic rates of CSFV, PRRSV and
PCV?2 were respectively 30. 27% ., 66.97% and 41. 28%. Co-infection rates of CSFV and PRRSV,
CSFV and PCV2, PRRSV and PCV2 were respectively 16. 51%, 6.42% and 28. 44%. And the
triple infection rate was 4. 59%. In addition, other pathogenic infections were 8. 26%. Sequence
analysis showed that the epidemic strains of CSFV were developing towards being far away from
the HCLV, PRRSYV strains were highly pathogenic ones, and PCV2 strains were mainly the viru-
lent Type-PCV2b. In conclusion, CSFV, PRRSV and PCV2 were the main pathogens which
caused the Swine High Fever in central region of Shandong province, and the severe cases were
mainly caused by co-infection. What’s more, mixed infection of Mycoplasma and Haemophilus
parasuis used to occur in clinical cases. Therefore, the Swine High Fever in the region was due
to multiple infection.

Key words: classical swine fever; porcine reproductive and respiratory syndrome; porcine circo-

virus; pathological changes; etiological study
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Table 1 Sequence of primers used in amplification of target gene
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El CTGGTAACTGGGGCACAAG
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PRRSV JN1 CGGTTTTGATGGGCGACA
719
Nsp2 JN2 TGCAGGCGTGCGAGGTAA
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A. Bleeding in the skin of abdomen; B. Acute diffuse interstitial pneumonia; C. Fibrinous pleuropneumonia and per-
icarditis; D. Hemorrhagic lymphadenitis; E. Spleen hemorrhage infarction; F. Interstitial hepatitis; G. Renal punc-
tate bleeding; H. Bladder mucosal bleeding
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Fig. 1 Clinical symptoms and pathological changes
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A. Interstitial pneumonia, 150X ; B. Necrotizing lymphadenitis. 150 X ; C. Necrotizing spleen inflammation, 150 X ; D.
lymphomonocyte infiltrated around small vessels in brain tissues, 150 X ; E. Liver stromal cells lymphoproliferative, 150X ;
F. Lymphoproliferative lesions in the renal interstitial, 75X
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Fig. 2 Histopathological changes of infected pigs(HE)
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A. Lymph node of CSFV (148X ); B. Spleen of PRRSV (75X ); C. Lung of PRRSV (148X); D. Kidney of PCV2
(148 X)
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Fig. 3 Immunohistochemical examination results
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Table 2 The test results of antibody under different scale of breeding pig farms

¥ B ERTRAY 1 5 %% FH 2R/ % Positive rate

Scale of farm Number of farm Sera CSFV PRRSV PCV2

100 kAT 25 173 63.0(109/173) 52.6(91/173) 87.3(151/173)
100~500 3k 19 122 78.7(96/122) 69.7(85/122) 78.7(96/122)
500 kL F 12 68 89.7(61/68) 75.0(51/68) 64.7(44/68)

Bt Total 56 363 73.3(266/363) 62.5(227/363) 80.2(291/363)
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Table 3 The test results of antibodyunder different days

A2/ % Positive rate

WHEH I I 5 %K

Age of pig Sera CSFV PRRSV PCV2

W L AT 5% 68 79.4(54/68) 72.1(49/68) 64.7(44/68)
B 176 65.9(116/176) 55.7(98/176) 81.3(143/176)
=% 76 76.3(58/76) 61.8(47/76) 85.5(65/76)
SRR 43 88.4(38/43) 76.7(33/43) 90.7(39/43)
Mt Total 363 73.3(266/363) 62.5(227/363) 80.2(291/363)

F4 KRFEPCREMER
Table 4 The PCR results of the incidence of swine

i I LoRUErRAY H P % PR/ %%
Pathogen Number Positive Positive rate
CSFV 109 33 30. 27
PRRSV 109 73 66. 97
PCV2 109 45 41. 28
CSFV+PRRSV 109 18 16.51
PRRSV+PCV?2 109 31 28. 44
CSEFV+PCV2 109 7 6.42
CSFV+PRRSV+PCV2 109 5 4.59
Hifth Other 109 9 8.26
2D-1
2G-1
2H-1
7C-1
Jjnzg#2
H-1-1
| N I #2
Group 2 4-1
2-1
— Gou
Group 1 GXBBJ
S { HCLV
11 Shimen
T T T T T 1
10 8 6 4 2 0

Nucleotide substitutions (x100)

B4 BESEHRE2ZEBRNEEHAIR (HPTIEFIEHASEETKR)

Fig. 4 Phylogenetic tree of CSFV isolates based on E2 gene sequence(Reference strains are underlined)
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Fig. 5 Phylogenetic tree of PRRSV isolates based on
Nsp2 gene sequence (Reference strains are un-
derlined)
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Fig. 6 Phylogenetic tree of PCV2 isolates ( Reference
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