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Summary

  In swine, the multicentric and thymic lymphomas are common, and alimentary and

cutaneouslymphomasarebelievedtobequiterare. Recently,alimentarylymphomain

the ileum or the mesenteric lymph nodes has been described in a number of case reports.

We also observed 12 cases of alimentary lymphoma affecting the ileum. In swine

lymphomas, their cellular nature and characteristics have not been fu11y investigated for

the lack of paraffinteactive antibodies that recognize swine lymphocyte subsets and

lymphomacells. Toovercomethislimitation,inchapter1,antibodiesraisedagainst

human or swine lymphocytes were evaluated whether they react swine lymphocyte

subsets in fbrmalin-fixed, parathn-embedded tissue sections pretreated with some

antigentetrievalmethods. Inchapter2,basedontheresultsofchapter1,

immunohistochemical study on swine ileal lymphomas was done together with

histological, enzymecytochemical, and ultrastructural examinations.

Chapter1. EvaluationofAntibodies

Formalin-Fixed, Paraffin-Embedded,

Sections.

Reactive with Swine Lymphocytes in

and Antigen-Retrieved Tissue

Introduction: Typing of lymphocyte subsets in tissues and blood is important for

understanding normal and pathologic immune reactions and for diagnosis of

lymphoproliferative diseases in domestic animals, as well as human beings.

Clarification of immune responses in swine in particular has been needed fbr human

studies, because swine have been widely used as animal models of diseases of the

cardiovascular system and skin, and of nutrition, transplantation, and malignant

melanoma. Immunohistochemicallabelingwithmonoclonalantibodiesisoneofthe

most sensitive and usefu1 methods for such studies. Although some monoclonal

antibodies that recognize swine lymphocytes have been generated, these antibodies

usually require fresh cell suspensions or use of frozen tissue sections. The purposes of

the study were to determine whether antibodies raised against human or swine

lymphocytes are reactive with swine lymphocytes in fbrmalin-fixed, paraffin-embedded,



and antigen-retrieved tissue sections, and to determine the conditions suitable for antigen

renieval.

Materials and Methods: A total of33 antibodies (25 anti-human and 8 anti-swine)

reactivewithlymphocyteswereevaluated. Forantigenretrieval,wetested11methods:

heating with 6 soaking solutions in a microwave oven, heating with 2 commercially

available soaking solutions in a water bath, and enzyme digestion with 3 proteases.

After these treatments, sections were immunostained along with untreated sections.

Results: Of33 antibodies tested, polyclonal anti-human rc light chain antibody (Dako),

polyclonal anti-human A light chain antibody (Dako), CDw75 (clone LN-1), CD79 a

(clone HM57), CD79 B (clone B29/123), HLA-DR (clone TAL. IB5), and polyclonal

CD3 (Dako) were strongly reactive with swine lymphoid tissues, when deparaffinized

sections were digested with O.1% trypsin (for anti-human light chain antibodies), or

heated in O.1M Tris-HCI buffer (pH 8.0) in a microwave oven or with antigen-retrieval

solution(Dako)inawaterbath(fortherestofantibodies). Allpatternsofpositive

staining were essentially the same as those previously described in human beings.

Conclusion: These 7 antibodies, with the antigen retrieval sequences, are helpfu1 in

identifying, distinguishing, and characterizing lymphocyte subsets in archival sections of

swinelymphoidtissues. Inaddition,thefindingsindicatethatsomeantigen-retrieval

methods can appreciably expand the range of antibodies usefu1 in paraffin-

immunohistochemistry, including those that otherwise work only on sections from frozen

tissues or from an antigen-derived species.

Chapter2. Ileal Lymphoma inSwine: Ahistologic, enzyme

immunohistochemical, and ultrastructural study of 12 cases.

cytochemical,

Introduction: Although alimentary lymphomas are believed to be quite rare in swine,

alimentary lymphoma in the ileum or the mesenteric lymph nodes has been described in a

numberofcasereports. However,cellularoriginandcharacteristicsoftheseneoplasms

have been not fu11y investigated. We also observed 12 cases of alimentary lymphoma

affecting the ileum among 26 cases of swine lymphoma detected at meat inspection

facilitiesinKochiPrefecturefrom1980to1994. Indomesticanimals,alimentary

lymphoma is best characterized in cats and their pathological features are similar to those

ofBurkitt'slymphoma(BL). Astudyofswinelymphomassuggestedthatmostofthese

cytologyresembledthoseofBL. Inaddition,Epstein-Barrvirus,anetilogicalagentof

BL, has been demonstrated in a high percentage of human non-Hodgkin,s lymphomas by

the immunohistochemistry and the Southern blotting method. On the basis of these

knowledge, we characterized ileal lympomas in swine with pathological examinations.

Materials and Methods: We characterized 12 cases of ileal lymphoma in swine and



compared with feline and human alimentary lymphoma and Burkitt's lymphoma using

histologic, enzyme cytochemical, immunohistochemical, and ultrastmctural techniques.

For the detection EBV, immunohistochemical examination was also done.

Results: The prevalence of ileal lymphoma in Kochi Prefecture was O.8 per 100,OOO

inspected swine, and the disease was predominantly alimentary (12/26, 46%) or

multicentric(10126,38%). Noneoftheswineshowedanysymptomssuchasweight

loss or diarrhea. The ileal lymphdmas were a solitary neoplasm arosed from the Peyer's

patches, along with early involvement of regional lymph nodes, and showed a

characteristicpattemoffo11icularinvasionleadingtodiffusegrowth. Thecytologyof

the ileal lymphomas did not resemble of that of BL, but fbllowing the lymphoma-

leukemia study group ofJapan (LSG) classification, 11 neoplasms were classified as

diffuse lymphoma, 1arge noncleaved cell type (fbllicular center cell nature) and one

neoplasm was a diffuse lymphoma, mixed cell type (immunoglobulin-producing cell

nature). ThelattertypelymphomacellscontainedPAS-positiveintranuclearandlor

intracytoplasmicinclusions. Bothtypesoflymphomafeaturedmanyintermingled

"starrysky"histiocytes. Thelymphomacellsofteninfi1trateintothemuscularlayerof

the ileum in an "Indian file" pattern. Two cases also showed a characteristic transserosal

metastasisintotheabdomenandleukemicchange. Thelymphomacellsshowed

membrane positivity for alkaline phosphatase and difliUse cytoplasmic staining for acid

phosphataseandnon-specificesterase. Immunohistochemically,monoclonal

intracytoplasmic immunoglobulins were shown in nine neoplasms (IgM- A in seven,

IgG-A in one, and IgG- rc in one). The lymphoma cells of10 cases were also positive

for human pan-B cell markers; CD79 a (clone HM57) and CD79 B (clone B291123).

In the areas of fo11icular invasion, an attenuated network of fo11icular dendritic cells was

visualized via an antiserum against the B subunit of S-1OO protein. Ultrastmcturally,

strands of dilated rough endoplasmic reticulum and scattered or clustered dense bodies

werenoted. EBVantigenwasnotdemonstratedinanyofthecases.

Conclusion: Swine ileal lymphomas possess a distinctive pathological entity, which is a

solitary neoplasm arosed from Peyer's patches with early involvement of regional lymph

nodes, fbllicular invasion leading to diffuse growth, infiltration of muscular layer in an

"Indian file" pattern, transserosal metastasis into the abdomen, and predominantly large B

cell type with IgM- A type immunoglobulin expression.


