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Thi- and Th2-Type Cy Botk Are Involved in inophil-Rich Delayed-Type
Hypersensitivity (DTH).

M Akahira-Azuma, R F Tsuji, N Mobini, J McNiff, I Kawikova, J S Pober, Philip William
As} Yale Univessity School of Medici

We used gene knockout mice to analyze the roles of specific Thl- and Th2-type
cytokines in DTH to the antigen keyhole limpet hemocyanin (KLH). Mice were immunized
by i.d. injection with KLH in saline into abdominal skin without adjuvants and challenged i.d.
in the ear skin. N pic 24 hr DTH were elicited beginning on day 3 after
immunization. DTH was Ag-specific, and not elicited in animals lacking o T cells. The 24
hr ear infiltrates were eosinophil-rich, suggesting involvement of Th2-type cytokines,
Consistent with lhls ldea, ear swellmg and eosinophil recruitment in ears on day 3, were
decreased in IL-5“, IL4*, or Sta1-6™ mice, but interestingly not mlL-l] mice. In contrast,
DTH ear swelling at day 5 was not decreased in IL4" or Stat-6" mice, but eosinophil
infiltrates still were impaired.  Surprisingly, both 24 hr ear swelling and eosinophil infiltrates
were impaired in IFN-'Y" mice, especially on day 5. N , IFN-y protein and the IFN-y
inducible chemokine IP-10 were detected by quantitative ELISA in 24 hr DTH ear extracts,
and KLH immunized mice showed lFNﬂ[-dependem Ag-specnﬁl: 1gG:;, and 1gGx, responses.

as well as IL-4-d dent IgG, antibod lude that the early day 3 DTH to
id. KLH reqnlres both Thi- rype and ThZ lype cylol.mes, and rap|dly evolves by day S5toa
Thi d p in DTH di ds on both
types nf cytokines.
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Dnlfennual roles for 11.-12 nnd TNFlalpha} in h
uveitis in IFN-( deficient and wild type mice.
Phyllis B, Silver. Rajcev K. Agarwal. Chi-Chao Chan, Barbara Wiggen, Rachel R. Caspi:
NIH, 10/I0N 218, 9000 Rockville Plke. Bethesda, MD 20892
Path is of i 1 uveitis (EAU) in the IFN-(gamma] deficient
mouse (GKO) mvolvm a deviant (Th2-like) effector response. in contrast 1o the typical Thi
profile exhibited by Wild Type (WT} mice. Suppression of EAU and cellular responses by
anti-IL-12 treatment indicated that in both genotypes IL-12 is needed for priming and for
disease expression. Lymphoid cells of mice protected by anti-1L-12 treatment produced less
antigen-specific TNFlalpha} in culure. We therefore set out to d ine if the role of
TNF{alpha) in EAU becomes more central when IFN-[gamma] is absent. GKO and WT mice
were inununized for induction of EAU with the retinal antigen IRBP and were treated every
other day with mAb to murine TNF{alpha] or with control Ig during the afterem stage (d 1-7)
or the efferent stage (d 8-15) of disease. Eyes collected on day 18 were evaluated for EAU by
pathology and lymphoid cells were cultured for antigen specific cytokine responses. Results
showed that GKO mice produced higher average baseline TNF{alpha] levels than WT mice
{849 vs 345 pg/ml). Neutralization of TNF[alpha] in the afferent stage significantly
downregulated EAU in both genotypes and reduced the number of antigen-responsive cells
(by IL-2 ELISPOT assay). In contrast. neutralization of TNF(alpha} in the efferent stage
decrcased EAU scores and IL-2 producing cells only in the GKO. whereas WT mice
developed higher EAU scores and more IL-2 producing cells. These data show that
TNFalpha] is needed during the priming phase in both GKO and WT, but only the GKO
mouse uses TNFJalpha] to effect pathogencsis. We propose that in the GKO mouse IL-12,
which in the WT pi the p ic Thi is needed to p a TNF(alpha]
response. ’
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Murine Bone-Marrow Dx d Mast Cells Migrate in R, toIL-15

John Edmund Hunt. Nicole Jackson, Hong-Wei Wang. Carolyn Geczy. Andrew Collins.
Anusha Hettiaratchi. Patrick McNeil: University of New South Wales, Kensington, Sydney.
NSW 2052 Australia

We have previously rep d that the hs of mice infected with Helicobacter felis have
increased numbers of gastric mast cells and increased levels of Interleukin 15 (IL-15).
d to the hs of uninfected Is. IL-15 induces the proliferation of murine

bone marrow-derived mast cells (mBMMC). but it is not known whether IL-15 also acts as a
chemoattractamt for these cells We repont that 1L-15 causes directional movement of
BMMC. The ch was dose-d dent and significant migration was
observed to levels of IL-15 as low as IO‘“‘M Tiue chemotaxis was confirmed by
checkerboard analysis. The potency of IL-IS was of a similar magnitude to that of C5a, a
1l-established mast cell ch IL-15 did not cause significant degranulation of
mBMMC. as d by beta h inodase release. These results suggest that locally
produced 1L-15 may contribute to mast cell recruitment during an inflammatory response.
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TNF/TNFR2 Interactions Play an Important Role in T Cell Activation and Development
of Colitis during MHC Class II Disparate B6 B6 X bm12 F1 GVHD.

Geri R. Brown, Dwain L. Thiele: UT Southwestern Medical Center at Dallas, 5323 Harry
Hines Blvd,, Dallas, TX 75390

Background: TNF/TNFR?2 interactions have been found to promote class Il MHC stimulated
alloresponses whereas TNF/TNFR! interactions promote class I MHC stimulated
alloresponses in MLC. In Class I+ Class Il disparate GVHD models, absence of TNFRI on
cither donor T cells or in recipient mice has been associated with diminished GVHD
morbidity and mortality without effect on development of intestinal GVHD. The present
studies were designed to evaluate whether TNF/TNFR2 interactions were involved in the in
vivo generation of CD4+ T cell mediated enteropathy in the B6 B6 X B6.C-H-2""* (bm12)
FI GVHD model. Methods:: 5 X 10°plenic CD4+ T lymphocyte from B6 or B6. TNFR2-/-
mice wete transferred with 1-2 X 10° T cell depleted B6 BMC to imadiated class Il MHC
disparate B6 X bml2 F1 mice. In other experiments. B6 or B6. TNFR2-/- CD4+ T cells were
transferred with B6 or B6. TNFR2-/- BMC, respecuvely to m'adla(ed class I MHC disparate

B6 X bml2 Fl mice. Weight loss and i i were evaluated over a 25 day
interval. The surface ion of CD45RB ( y marker) on intestinal and
splenic lymphocyies was d by flow cy y. lL-" and IFN mRNA levels of splenic
and intestinal lymphncyles were d by P ion assays. Results: A
significant reduction in weight loss and colms was obscrved in recipients of the TNFR2-/-
CD4+ spleen T cells This was d with a ifi d in CD45RB**

ion on i inal and splenic T cells in recipients of 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.
Concluslons. These resulls indicate that TNF/TNFR2 interactions are |mpouam for colitis

1 and the activation/diffe iation of all ive T cells in the intestine and

spleen during class Il MHC disparate GVHD.
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Coronary Artery Endothelial ICAM-1 and N phll Adhesion in End ditls.
Betty Herndon, Sara Clark, David Bennett, Russell Fiorella: University of Missouri-Kansas
City, School of Medicine, Kansas City, MO

There is evid that to cells activates ICAM-1 signaling

pathways that may facilitate phil 'w i Few phils are found in the

ion of early strep 1 endocarditis in our animal models, and we have suggested

lhat lhelr low numbers contnbule to disease progresswn To clanfy the Iole of adheslon
we dh of

neutrophils to cullured (47 passage) coronary artery endothelium (CAE) and to control
endothelial cells from a venous site (HUVEC). ICAM-I levels were measured on both types
of cells by flow cylomeuy and by densuy of anll ICAM-1 staining of cell homogenate blots.
Activated, i ibited significantly less adherence to monolayers of
CAE vs HUVEC cells at lhree neutrophil dilutions; 42.4+ 20.5 cells per high-power field
HUVEC vs 17.6 £ 6.2 CAE cells per hpf, p =0.001 Mann-Whitney test. ImageQuant-defined
densities of three major cell homogenate bands reacting with anti-ICAM-1 were similar for
bnlh cell preparations, p=0.16. Cultured endothelial cells reacted with ICAM-L-FITC and

flow cy Y b , show 31.2% CAE cells stained for ICAM-1 with only
22% HUVEC staining positive. We conclude that slgmﬁcanlly decreased neutrophil
adherence to coronary artery monolayets reflects the in vivo situation in endocarditis, but our
expenmenls on ICAM-1 suggest that other adhesion factors are p:
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INTERLEUKIN 6 PLAYS A CRITICAL ROLE IN CUTANEOUS WOUND
HEALING

Randle M. Gallucei'. Tadaki Sug: . Petia P Si . Joanna M. Mnlheson".
Choudari Kommineni', Jennifer L. Guriel*, Kusu Berry-Ann’, Mlchaell Luster: 'OUHSC
College of Pharm:lcy. P.O. Box 26901. Oklahoma City. OK 73190 ‘Drug Safety Research

y. Daiichi P! ical Co.. Ltd., Tokyo, Japan. *CDC/NIOSH Toxicology and
Molecular Biology Branch. 1095 Willowdale rd., Morg:mmwn. WV 26505
It has been postulated that an infl foll ding is a pre-

requisite for healing. and inflammatory cylohnes such as mlerleulun 6 (IL-6), might be
mnmalely involved in this process. Herein. we d that IL6 defici
mice (IL-6 KO) displayed significantly dclayed cutancous wound healing compared to wild
lype conlrol ammals requiring up lo lhn:e fold Ionger to heal This was characterized by
helial bridge fi and lation tissue
formation. Delayed wound healing in IL6 KO mice was reversed wnll a single dose of
recombinant murine IL6. or intrad 1 injection of an expression plasmid ining the full
length murine 1IL6 cDNA. We also d that d h significantly delays
wound healing characterized by delayed ithelializati tissue fc ion and
wound closure. Healing in the dexamethasone treated mice also can be augmented by
administration of nnIL-6. In situ hyblidiznlion of wound tissue from wild type mice revealed

IL-6 mRNA expressi imarily in the is at llle leading edge of the wound. To
further delineate the role of IL-6i in pid ) we d that IL-6 mRNA
is d and i IL-6 is released from normal human epideninal

kerati (NHEK(s) following in vitro di We also show lh;\l lL-l receptor
antagonist will block wound mduced IL-6 inducti and that itutive

derived IL-1 is a major lus for IL-6 production in ded epid These results
indicate the importance of IL-6 in wound healing. imd a possible th i lication of
this cytokine.









