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A4S et 9xska ok [15]. S Ao H=de ¢ = 44 (lymphoid follicle) ¥ £
A A (paracortex) = A E 2y, oJfGA e TS = FHEZ FEET #
T Fo JEdE=E JELHL F

o (18] 29 "Hzde) WoHey 7o Eeka, 5 wol# s e AT
(<3

o HAdAEE w500 oM JhAlY WYL

At A @ (hog cholera), . A|2=7]H ulolg] 2o o|gted /A= W75
o] ol Fow 23 o] WIS dojdrt [30]. FHZ HAAAAC=E HA &

A 7EE EAA a3 e vleld 22 s A A aute] ]~ 2 (Porcine circovirus
type 2, PCV-2)¥ ={x] 7] 5&7] 55 #lo]8 = (Porcine reproductive
and respiratory syndrome virus; PRRSV) 3 s oA WA o] A= Lo
7= Ae= d#A Aot (1, 5, 7,8, 9, 12].

CV-2+i= Circoviridaeol 438l 217 17mme] @A 7tee] 374 DNA wfo] &~

2 olf F/ER &4 2 EAA DAY A%, 55/ £4E 5o

g

5 AAl ARA FI3 7 (Postweaning multisystemic wasting syndrome;
PMWS)¢] & AdA=z &l vt [2, 13]. F& F4 Z7= #AZ3 2=
HE Ao A AR Jx AQ4F I SEAAEY HJES SHOR
skod [2, 3, 10, 14]. PMWS oA o % 2] 3} 8+ Al (immunohistochemistry;
[HC)¥ A AFg]F&¥ (in situ hybridization; ISH)S &3] w34 AE} X4
MM o] mpoj 20 Fel B AAbS FHstaith [2, 3]l PMWSe] o] g#

MAe) AS FzAA JZF7h 285 2707 24902 7ggde] AT
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14539 HAZHEH T 479 283 AAdedth 4 A "d=zAdo dist

THRLAHRS (6, 171 F3to] Hiolds 4] A dHxea 65, PCV-2

AU

=7t 145, PRRSV @574+ 1057, 5 vlolgl2 g7+ 45FE A
A gl Folskeitt.
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polymer reagent(Dako, USA) W o2 [HCE 333t d=4d vetd x4

S 4~5 m FAZ AAT}Y] silane ZH Eol=o] F2g & daiely o g

TS Ao, =2 U EASE peroxidaseE A A7 9138 3% H0:27F



A 7}49 phosphate buffered saline(PBS, pH 7.2)¢ 10%7F W& A] At} vlo] g~
2 Fgostr] ¢3 12 FFAEE rabbit anti-PCV2  antibody 2 mouse
anti-PRRSV(SDOW17) antibody & AF-&3FH 3 (Table 1), HX4d U AM¥Ee B2
2owsl gAS Felsty] 9% 13 A 2E CD3, CD79a, lysozyme, S-100=
ALE-3E A tH(Table 2). ol A& XA 9]l Astste] 37TColA 1A17F A 2g o
o 22k Al 40%3F wEEAAH WhEol W & PBS FAE AX H O3
3’'~diamino-benzidine tetrahydrochloride(DAB; Dako, USA)Z W13l o o
Z9 e Mayer hematoxylin(Sigma, USA)S.E A&t o] & %37

ot g o HEste] wpolg 2 FUdo FExE Skl w3
2t Aol w2 B A REE #]lety] 9% W o= Shibahara 5 [32]9] H
o] 2008 AJoFel Al FALIE 10 F-915 AdEste] Al FA A &
e

2 A1, 2 Pigs vmso.
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Table 1. Primary antibodies used for the detection of PCV-2 and PRRSV

Target virus Antibody Source Dilution Antigen retrieval

Rabbit Jowa State : Digestion: protease
o anti-PCV2  University, USA 0000 ¢ 10 0506 10min, 37°C

Mouse South Dakot N

) O Digestion: protease
PRRSV anti-PRRSV State University, 1:5,000 . .
USA X 1v0.05%; 10min, 37T

(SDOW17)




Table 2. Primary antibodies used for the

nodes

characterization of cells in lymph

Antibody Target cell Source Dilution Antigen retrieval
Dako Target retrieval
CD3 T lymphocyte Dako A0452 1:50 solution, High pH, Code No.
S3307; 95799C, 20min
Immol/L EDTA, pH9.0;
CD79 B lymphocyte Dako M7051 1:50 .
957997C, 1h
Digestion: protease XIV0.05%
Lysozyme Macrophage Dako A0099 1:400 | 5
; 10min, 37C
. 10mmol/L citrate buffer,
S-100 Dendritic cell Dako Z0311 1:400 _—
pH6.0; 95799C, 1h
4. SAAzE
[HCE 33l Qdojzx Z+ £HE=2 Fd HMEY =38 W= SPSS

program(version 12.0, SPSS Inc., Chicago, USA)S A}&3}o] ANOVA test=

shelan, 44 ATl fo9e 95% @A A ek
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Table 3. Histopathological findings for the lymph nodes of pigs in

experimental groups

Groups
Microscopic lesions Control PCV-2 PRRSV Mixed
(n=6) (n=14) (n=10) (n=14)
No typical lesions 6 1 1 0
Lymphoid depletion 0 10 1 10
Histiocytic infiltration 0 9 4 10
Giant cells 0 3 0 2
Intracytoplasmic
. y. 3 0 7 0 i/
inclusion body
Follicular
. 0 3 5 2
hypertrophy/hyperplasia
Necrotizing
o 0 4 1 4
lymphadenitis
Suppurative
i . 0 3 3 4
lymphadenitis
3. Bz Astet AL A2t

3, F ovpolejx BE Yxd u Asd
SEU. PCV-2¢] 7

$ =237
AE G e FA 5 JATHFig. 7).
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CD3 CD79a
1200 i
9724 3813
1000 | 400
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= 584.2 ] 2403
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Fig. 1. Number of positive cells in lymph nodes of each group by
immunohistochemistry. CD3 positive T lymphocytes (A), CD79a positive B
lymphocytes (B), lysozyme positive macrophages (C), and S-100 positive

dendritic cells (D). *P<0.05.
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Legends for Figures

Figure 2. The inguinal lymph nodes of PCV-2/PRRSV mixed infected

group are 3 to 5 times larger than normal.

Figure 3. PCV-2 single infection. Loss of lymphocytes in follicular and
interfollicular zones. H&E, X100.

Figure 4. PCV-2 single infection. Infiltration of histiocytic cells and
numerous multinucleate giant cells. H&E, X200. Insert: Basophilic

intracytoplasmic inclusion bodies in histiocytic cells. H&E, X1,000.

Figure 5. PRRSV single infection. Germinal center hypertrophy and
lymphoid cells necrosis(arrows). H&E, X200.

Figure 6. Mixed infection. Coagulative necrosis in the parenchyma of
lymph node. H&E, X100.

Figure 7. Abundant PCV-2 antigen in infiltrated macrophages and
multinucleate giant cells. THC, X200.

Figure 8. CD3 immunohistochemistry for lymph node in a control(A) and
in a PRRSV single infected group(B). THC, X100.

Figure 9. CD79a immunohistochemistry for lymph node in a control(A) and
in a mixed infected group(B). IHC, X200.

Figure 10. Lysozyme immunohistochemistry for lymph node in a PCV-2
single infected group. IHC, X200.

Figure 11. Lysozyme labelling in cytoplasm and surface of multinucleate
giant cell. IHC, X400.
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Abstract

Lymph nodes are important organ in the functioning of immune system.
PCV-2 and PRRSV have been suspected to have immunosuppressive effects
on pigs. In this study, we investigated the interaction of these viruses
infection with the lesions of lymph nodes and immune responses in the host.
Forty—four pigs, weaned or grower pigs, that were classified into four groups
(PCV-2 single, n=14; PRRSV single, n=10; PCV-2/PRRSV, n=14; control, n=6)
by PCR identification in lymph nodes were used. Collected lymph nodes were
fixed in 10% neutral phosphate-buffered formalin and processed for
histological examination. And, to characterize cellular components of each
case, all lymph nodes were examined by the immunohistochemical methods
for CD3, CD79q, lysozyme, and S-100. Grossly, most lymph nodes were
severely enlarged. Histopathologically, granulomatous lymphadenitis characterized

by lymphoid depletion with histiocytic cells infiltration in PCV-2 single, and
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PCV-2/PRRSV group was observed. Most relevant changes in these groups
were reduction of B and T lymphocytes, increased numbers of macrophages
and partial loss of dendritic cells throughout lymph nodes compared to control
groups. In lymph nodes of PRRSV only infected group, germinal center
hypertrophy and lymphoid necrosis were observed. Immunohistochemically, the
number of CD3+ T lymphocytes were slightly increased. Severe lymphocytic
depletion in PCV-2 infected pigs induced the lack of immune mediated cells,
therefore impairment of lymph node function would be occurred in these
cases. Comparing with PCV-2 infected group, our data showed that PRRSV
produced minor effects on the lymph nodes of pigs. The apparent increased
disease susceptibility of PRRSV in pigs might be closely related with the
disruption of the first defense lines in target organs, such as the alveolar

macrophages in lungs.

Key words : immunohistochemistry, lymph node, pig, porcine circovirus type

2, porcine reproductive and respiratory syndrome virus
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