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Thl- and Th2-Type Cytokiues Both Are Involved ia Eosiaophil-Ricb Dtlayed-Type 
HYpel'RasiUvity (DTH). 
M Akahin-Azuma. R F Tsuji, N Mobini, J McNiff, I Kawil<ova. J S Pobcr. Philip William 
Askcn35e: Yale Univcnity School of Medicine 

We used gene knockout mice to analyze lhe roles of specific Thi- and Th2-typc 
cytokines in DTH to the antigen keyhole limpet hcmocyanin (KLH). Mice were immunized 
by i.d. injection with KLH in saline into abdominal skin without adjuvnnts and challenged i.d. 
in the car skin. Macroscopic 24 hr DTH reactions were elicited beginning on clay 3 after 
immunization. DTH was Ag-specific. and not elicited in animals lacking op T cells. The 24 
hr ear infiltrates were eosinophi.1-rich, suggesting involvement of 1lt2.typc c)1okincs, 
Consistent wilh this idea. ear swelling and eosinophil recruitment in ears on day 31 wen: 
decreased in IL-5..,., IL-4+, or S1.at..f>"'· mice, but interestingly not in IL-13"'· mice. In conuast, 
DTH ear swelling al day 5 was not decreased in IL-4..,. or Stat-6-1. mice, but cosinophil 
inliltr11tes still were impaired. Surprisingly, both 24 hr car swelling and cosinophil infiltrates 
were impaired in IFN-·y'- mice, especially on day 5. Moreover. IFN-y protein and the IFN-y 
inducible chcmokine IP-10 were detected by quantitative ELISA in 24 hr DTii car extracts, 
and KU! inununized mice showed IFN·y.dcpendcnt Ag-specific lg(),.. and lg(),. responses. 
as well as IL-4-dependcnt lg()1 antibody responses. We conclude thnt the early clay 3 DTH to 
i.d. KU! requires both Thi-type and Th2-typc cytokincs. and rap;dJy evolves by clay 5 10 a 
Thi predominant response. Remarkably, cosinophil =iuiunen1 in DTH depends on bo1h 
types of cytokines. 
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Dirtercntial roles for ll.-12 and TNF!alpba) in pathogenesis of experimental 
autoimmune uveitis in IFN-[gammaJ ddicienl and wild type mice. 
Phyllis B. Silver. Rajccv K. Ag31'W111. Chi-Chao Chan. B:ubara Wiggen. Rachel R. C.Spi: 
NIH, JO/ION 218, 9000 Rockville Pike. Bethesda, MD 20892 
Pathogenesis or experimental autoimmune uveitis (EAU) in the IFN-(gamma] deficient 
mouse (GKO) involves a deviant (Th2-1ike) effcc:tor response. in contrast 10 the typical Thi 
profile exhibited by Wild Type (WTJ mice. Supprusion of EAU and cellular responses by 
�ti-lL-J2 treatment indicated that in both genotypes JL-12 is n�ded for priming and for 
disease expression. Lymphoid ceJls or mice protected by anti-lL-1 2 treatment produced less 
antigen·spccific TNFtalph:i] in culture. We therefore set out to detennine if the role or 
TNF{aJphaJ in EAU becomes more central when IFN·(gammal is absent. GKO and WT mice 
were inununized for induction of EAU with the retinal antigen IRBP and were trc.ited every 
other doy with mAb to murine TNF[alprul] or wilh control lg during the afferem stage (d l-7J 
or the efferent stage (d 8-15) of Wscase. Eyes collected on day 18 were evaluated for EAU by 
pathology and lymphoid cells wen: cultured for antigen specific cytokinc responses. Results 
showed that GKO mice produced higher average baseline TNF(alpha) levels than WT mice 
1849 vs 345 pg/ml). Neutralization or TNF(alpha) in the affcrenl sl:lge significantly 
downrcgulated EAU in both genotypes and reduced the number of antigen-responsive cells 
(by IL-2 ELISPOT assny). In conU'aSL neutralization of TNF(alpha] in the efferent stage 
decreased EAU scores and JL-2 producing cells only in the GKO. whereas WT mice 
developed higher EAU scores and more IL-2 producing cells. These dat.1 show that 
TNF(alpho) is needed during the priming phase in both GKO and WT. but only the GKO 
mouse uses TNF[alpha) to effect pathogenesis. We propose that in the GKO mouse JL-12, 
which in the WT promotes the pa�genic Thi response, is needed to promote a TNF(alpha.l 
response. 
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Murine Bon£-Marrow Derived Mast Cells Migrate in Response lo IL-15 
John Edmund Hunt. Nicole Jackson, Hong-Wei W0:ng. Carolyn Geczy. Andrew Collins. 
Anusha Hettiuratchi. Patrick McNeil: University of New South Wales, Kensington. Sydney. 
NSW 2052 Austn1lia 
We have previously reported that the stomachs or mice infected with H�lirubac-ur fdi.'t tl:ave 
incre:iscd numbers of gastric ma.o;;t cells .ind increased levels or Interleukin 15 (JL-ISJ. 
compared to the stom:1chs of uninfc:cted controls. lL-15 induces the proliferation of murine 
bone marrow-derived mast cells (mBMMC). but it is not known whclhcr IL-15 nlso acts as a 
chemoanroctml for these cells. We n:pon th:n ll-15 causes directional movement of 
mBMMC. The chemotactic response was dose-dependent a.nd signific.int mipation wns 
observed to 1eve1s of IL-15 3s low ns 1 0'1°M. True chemotaxis was confirmed by 
checkerboard :inalysis. The potency of IL- IS was or a similar magnitude to that or C5n. a 
well-established mast cell chemoauractant. IL-15 did not cause significant degranulation of 
mBMMC. as measured by bctll hexaminodasc release. These results suggest that locally 
produced JL-15 may contribute 10 mast cel1 rccnaitmcnl during a.n innamrruuory response. 
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TNFfl'NFR2 Interactions Play an Important Roi• in T Cell Activation and Dcvdopnu:nt 
of CoUUs during MHC Class ll Disparate B6 B6 X bml2 Fl GVHD. 
G<:ri R. Brown, Dwain L Thiele: UT Southwestern Medical Center at Dallas, 5323 Harry 
Hines Blvd., Dallas, TX 75390 
Bacltpound; TNF/TNFR2 interactions hav'e been found 10 promote class II MHC stimulated 
aUorc.sponscs whereas TNFrrNFR I interactions promote class l MHC stimulated 
allomponscs in MLC. In Class I+ Class II disparate GVHD models. absence ofTNFRI on 
either donor T cells or in recipient mice has been associated with diminished GVHD 
morbidity and monality without effect on developmen1 of intestinal GVHD. The present 
studies were designed to evaluate whether TNFrrNFR2 interactions were involved in the in 
vivo generation of CD4+ T cell mediated enteropathy in the 86 B6 X B6.C-H-2•1.? (bml2) 
Fl GVHD model. M•thods:: 5 X J06splcnic CD4+ T lymphocyte from 86 or 86.TNFRl-/­
micc were transferred with 1-2 X JO' T cell depicted 86 BMG 10 irradiated class II MHC 
disparate 86 X bm12 F l  mice. In other experiments. B6 or B6.TNFR2-/- CD4+ T ceUs were 
transferred with 86 or 86.TNFIU-/, BMC. respectively to inadiaicd class II MHC disparate 
B6 X bml2 Fl mice. Weight Joss and intestinal inflanunation were ev�uated over a 2S day 
inierval. The surface expression of CD45RB {activation/memory marker) on intestinal and 
splenic lymphocytes was assessed by flow cytomeuy. JL-2 and lFN mRNA levels of splenic 
and intestinal lymphocytes were assessed by nuclease protection assays. Results: A 
significant reduction in weight loss .:ind colitis was observed in recipients of 1he TNFR2-/­
CD4+ spleen T cells. This was associated with a significant decrease in CD4SRB1o;,.. 
(activated/memory) expression on intestinal and splenic T cells in recipients or the TNFR2-/­
CD4+ spleen T cells. IL-2 and IFN y mRNA levels 14 days after transplantation were also 
reduced in the spleen and the intestine in the recipients of B6.TNFR2-/· splenic T cells. 
Conclusions: These results indicate thal TNF/fNFR2 interactions arc important for colitis 
development and the activation/differentiation or alloreactive T cells in the intestine and 
spleen during class II MHC dispariltc GVHD. 
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Coronary Artery Endothelial ICAM-1 and Neutrophll Adhesion in Endocarditis. 
Betty Herndon. Sara Clark, David Bennett, Russell Fiorella: University of  Missouri-Kansas 
City, School of Medicine, Kansas City. MO 

There is evidence that neulrophil adhesion to endothelial cells activates lCAM-1 signa1ing 
pathways that may facilitate neutrophil migration. Few neutrophils are found in the 
vegetation of early streptococcal endocarditis in our animal models, and we have suggested 
that their low numbers contribute to disease progression. To clarify the role of adhesion 
moleculc-neutrophil interaction, we measured adherence of activated, unstimulated 
neutrophils to cultured (4-7 passage) coronary artery endothelium (CAE) and to control 
endothelial cells from a venous site (HUVEC). ICAM-1 levels were measured on both types 
of cells by flow cytometry and by density of anti-lCAM-1 staining of ccl1 homogenate blots. 
Activated, unstimulated neutrophils exhibited significantly less adherence to monolayers of 
CAE vs HUVEC cells at three neutrophil dilutions; 42.4± 20.5 cells per high-power field 
HUVEC vs 17 .6 ± 6.2 CAE cells per hpf, p =0.00 I Mann-Whitney test. lmagcQuant-defincd 
densities of three major cell homogenate bands reacting with anti-lCAM-1 were similar for 
both cell preparations, p==0.16. Cultured endothelial cells reacted with ICAM-l-FlTC and 
evaluated by now cytometry, however, show 31.2% CAE cells stained for ICAM-1 wi1h only 
2.2% HUVEC staining positive. We conclude that significantly decreased ncutrophil 
adherence to coronary artery monolayers reflects the ;n viv� situation in endocardiris, but our 
experiments on JCAM-1 suggest 1hat other adhesion factors are paramount. 
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INTERLEUKIN 6 PLAYS A CRITICAL ROLE IN CUTANEOUS WOUND 
HEALING 
Randle M. Gallucci1• Tadaki Sugawara�. Petfa P Simconova:'. Joanna M. M.o.theson.l. 
Choudari Komnuncni. Jennifer L Guriel\ Kristi Bc:ny-Ann". Michael 1. Lwter': 10UHSC 
College of Pharmacy. P.O. Box 26901. Okl:ihonm City. OK 73190. 'Drug Safety Research 
Labor.uory. Daiichi Pharmaceutical Co .• Ud., Tokyo, Japan. -'CDCINIOSH Toxicology and 
Molecular Biology Branch. I 095 Willowdale rd., Morg;mtown, WV 26505 
It has been posuilated that an innammatory response following cutaneous wounding is a pre­
requisite for healing. and inflammatory cytok.ines. such as in1erlcuJdn 6 (JL-6), might be 
in1ima1ely involved in this proct:ss. Herein. we demonstrate that 1L6 deficient transgenic 
mice ((L-6 KO J displayed significantly dcla.yC'd cut.2ncous wound healing compared to wild 
type control animals, requiring up to three fold longer to heal. Tttis was characu::rizcd by 
minimal epithelial bridge fonn:ition. decreased inflammation. and granulation 1issue 
formation. Delayed wound healing in I L -6 KO mice was reversed with a single dose of 
recombinant murine IL6. or intradermal injec1ion of an expression plasmid containing the full 
length murine 1L6 cDNA. We also demonstrate that dexametha.sonc significantly delays 
wound healing characterized by del11yed rc-epithelializa1ion. granulation tissue formation and 
wound closure. Healing in lhe dexamcthasone treated mice lllso can be augmented by 
administration of nnIL-6. In situ hybridization of wound tissue from wild type mice revealed 
IL-6 mRNA expression primarily in the epidcnnis at the leading edge of the wound. To 
funhcT delineate the role of IL-6 in epidermal regenera1ion, we demonstrate that IL-6 m.RNA 
is expressed and immunorcactivc IL-6 is released from notm:11 huma.n cpidennal 
keratinocytes (NHEKs) following in vitro wounding. We also show that IL-I receptor 
.mtagonist will block wound induced IL-6 induction. and that constitutive keratinocyte­
derived IL-1 is a m:1jor stimulus for JL-6 production in wounded epidennis. These results 
indicate the imponance of IL�6 in wound healing. ;md a. possib1e ther.i.pcutic application of 
this cytokine. 
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